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Punching and Shearing Machine. 


On this page we give an illustration of a 
punching and shearing machine which is 
representative of a hew line of such machin- 
ery recently brought out by the E. W. Bliss 
Company, of Brooklyn, N. Y. The en- 
graving shows that.the machine is designed 
with a view to meeting the requirements of 
the latest practice in respect to strength, 
rigidity and power. 

The clutch can be operated either by hand 
or foot, and either the hand-lever for this 
purpose, or the foot-treadle, can be operated 
without moving the other, and on the larger 
sizes of machines the clutch is disengaged 
by a positive device instead of by a spring. 
They are also furnished, when required, 
with an automatic clutch, 7. ¢., a clutch 
which, when engaged by the movement of 
either lever, is automatically disengaged at 
the end of the stroke, thus giving the 
operator any desired time for the arrange- 
ment of the work where the 
time between two strokes of a 
machine working continuously 
is not sufficient. 

The strippers are easily ad- 
justed for any desired thickness, 
and in adjusting either the work 
or punches and shears, the slide 
ean be brought down by the 
capstan wheel shown. The ad- 
justment for wear of the slide 
is made by taper gibs which ex- 
tend the full length, and are 
moved by screws at the top. Of 
course any kind of shears for 
slitting or cross-cutting, or gang 
punches, can be substituted for 
the punch and die shown. 

The machines are made in all 
sizes calculated to punch from 
a 2’ hole through ” iron to 2}” 
hole through 2}” iron, and to 
shear bars up to 13x10". The 
depth of throat varies from 6” 
to 48”, and the weight from 1,200 
pounds to 70,000 pounds. 
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Tool Builders, 


For the 


A well-known manufacturer 
of wood-working machinery was 
conducting the writer through his shop re- 
cently, and among other interesting points 
was showing him some improvements made 


upon machine tools which had been pur- 
chased in most cases from well-known 
builders. 


He thought that machine tool builders 
were not always as careful as they should 
be to make tools convenient, and to so ar- 
range them that they could be worked to 
their full capacity. 

“Now,” said he, ‘‘look at that cut- 
ting-off machine. WhenI bought it, some 
years ago,it was the best one I could find, 

it it would cut off and center stock at one 
nd of the spindle only. I added to the 
ther end across-slide and centering attach- 
ment, so that when one end of the stock is 
ut off and centered, instead of its being 
necessary to take the stock out of the ma- 
chine, reverse it, and put it in again, it is 
mly necessary to shove it through the spin- 
dle to the proper point and operate upon the 
other end the same as upon the first, and no 
reversing is needed. Then there 


is that 





shaft-straightening machine. When it came 
here two men could barely turn the hand- 
wheel at the top by which the rollers are 
brought into contact with the revolving 
shaft. By bolting that bracket onto the 
side of the frame, and putting in gears pro- 
portioned 3 to 1, one man easily does the 
work. For moving the carriage there was a 
crank so near the floor that a man must 
nearly break his back in stooping to work it. 
A crank placed higher, with sprocket wheels 
and a chain to carry the motion down, made 
this feature very much better. Thenagain 
there is a milling machine for milling key- 
ways in shafting. It is built by a well- 
known maker, yet the head which carries 
the cutter arbor, and is quite heavy, was not 
counter weighted, with the result that when 
the cutter was fed down onto the shaft there 
was a good deal of jumping about, with dis- 
astrous results to the cutter, it being impos- 
sible to keep the gibs set up sufficiently tight 
to prevent the head dropping on the vertical 
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slides and taking up the lost motion of the 
nut and screw in the wrong direction. A 
counter-weight remedied all this and makes 
the machine work much better. Again, there 
was on top of the vertical screw for moving 
this head merely a capstan head into which 
a bar had to be inserted to raise or lower 
the head, and only part of a revolution could 
be made without changing the bar from one 
hole to another, because of the belts being in 
the way. Twosprocket wheels, with a chain 
to connect them, one of these being in such 
a position that it can easily be turned, 
made the machine very much more conveni- 
ent to handle. Again, there is that shafting 
lathe. The tank on it is so small that the 
water it holds soon becomes hot when the 
lathe is really working, and it was necessary 
for me to add another tank with twice the 
capacity. NowI do not, of course, pretend 
to know very much about tools, wood- 
working machinery heing in my line, and it 
seems to me that the tool builders should 
not send out tools which can be so easily im- 
proved by a wood-working machinery build-! 
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er. If I should send out my machinery to 
wood-workers so incomplete and so unhandy 
as many machine tools, I should certainly 
hear from it.” 

It is worth a good deal to wise people to 
be able to see themselves as others see them, 
and next to that, for a tool builder, is to be 
able to see his tools as otherssee them. We 
think it must be conceded that there are 
some points in the above which are worthy 
of attention, and when these are attended 
to there may be some others that will pre- 
sent themselves. Ofone thing we are pretty 
sure, and that is that there should be more 
counterbalancing of heavy parts of machine 
tools having vertical movements, whether 
by hand or power. 

———_+ >> —__—_ 

Sometimes railroad companies find it un- 
profitable business speculating in land. 
The Lehigh Valley road purchased a con- 
siderable tract in Jersey City—more than 
was needed for the right of way—which 





was roundly assessed for the purpose of 
taxation. Now the railroad is 
moving for an abatement. 
> ae 

The Mechanical Sphere. 


company 


By A. D. PENTz. 


One object in the Japanese collection at 
the Metropolitan Museum, New York City, 
is a sphere of rock crystal about six inches in 
diameter. This is the most artistic thing in 
the collection to me, because in the produc- 
tion of such a sphere we rise beyond imi- 
tative art, art of resemblance, to 
actual art, or to the arts which produce re- 
sults that can be demonstrated. 

This beautiful Japanese globe has nothing 
about it to show that it was not made in 
New York or London, or Paris, Rome, Ber- 
lin, Vienna or Amsterdam. It is doubtful 
if it could have been produced in Russia, 
Persia or Spain, and it iscertain that neither 
Turkey, Egypt nor could have 
made it so perfectly. It seems to be a true! 


or the 
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sphere, but if it be not true there are a 
thousand men in New York who can detect 
its slight errors. If it were a drawing of a 
sphere its truth would be a question of 
judgment; one man would be satisfied that 
it was a perfect delineation of a ball, while 
another would deny that it was at all satis- 
factory; an engineer, however, would know 
that the eye is satisfied with a sphere if it be 
imperfect to five per cent. 

I asserted that there are a thousand men in 
New York City who could inspect the 
Japanese globe and prove whether itis a 
sphere or not. There are, in addition to 
this, other five thousands who think they can 
satisfactorily inspect it. One of the chief 
difficulties in such an inspection is that it is 
so much easier to satisfy the inspector than 
itis to prove anything. Not one man in a 
thousand of those who believe they know a 
ball when they measure it, but believes if a 
round body has a diameter through it of 
constant length, that it isa sphere; and not 
one ball in ten thousand ever is 
subjected to another test but 
that of calipering its diameter. 
Most of the commercial balls 

metal are made by rolling 
them between two or more par- 


of 


allel surfaces, and this operation 
is supposed to producea perfect 
sphere. 

Here is a round body, Fig. 
1, page 2, which has what has 
called a 
shape, because it has a 


” 


been “conic ovate 
resem- 
blance both toa cone and to an 
egg. Inthis article I shall call 
it, and a number of other round 
bodies, simply ovoids, because 
the conic shape is not apparent 
in this group of bodies as .they 
approach the sphere in character. 
The ovoid in Fig. 1 is the ex- 
treme to which this kind of round 
body can carried in the 
pointed direction, but bodies of 
ovate shape, and which fill the 
definition for this class of bodies, 
may have any of an infinite va- 
riety of outlines between that in 
Fig. 1 and a sphere, 

An ovoid, like a cylinder, a 
globe or a cone, is concentric to 
an axial line, and, of course, can be turned 
in an ordinary lathe. The outline shown in 
Fig. 1 is that of the plane in which its axis 
lies, and the outline of the other ovoid to be 
to its axis, 
To produce this outline in Fig. 1, describe 
from the apex A with a pair of dividers set 
to the required length, an are BC of 60 de- 
grees, then from each end of this arc as a 
center describe two other arcs BA and A 
C, like unto it, and cutting each other as 
well as the first arc. ‘ 

This body, like asphere, has a diameter of 
constant length. If measured by a caliper 
it will be found to be exactly as thick 
through from any one point to the most dis- 
tant point on the opposite side as it is 
through every other diameter. Hence if 
three or more such bodies are placed ona 
plane plate, and another plane plate be laid 
on them so as to be supported by the bodies, 
the upper plate can be moved about on them 
precisely asif each were a ball, forthe height 
between the two plane surfaces would be a 
constant one, whatever positions the bodies 


be 


shown bears the same relation 
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between them should be made to take. It| every spot onit against one of these strips} corundum between them; to be followed by 


will thus be seen that those who test balls 
by calipering their diameters are liable to be 
deceived and can provenothing by it. No 
one, of course, would imagine Fig. 1 to be a} 
sphere, and if there were no other bodies of | 
similar form which more closely approach 
the sphere, there would be no necessity to 
allude to them at all in connection with 
spheres as being liable to be confounded the 
one for the other. 

The body in Fig. 2 also has a constant di- 
ameter and resembles a sphere ina much 
greater degree than that in Fig. 1. These 
bodies may so closely approach the sphere 
as to almost merge into it and frequently to 
be indistinguishable from it, except by the | 
closest of inspection. And every body | 
which has a diameter of exactly equal length | 
through all directions from one side to an- | 
other is an ovoid if it be not a sphere. 
Hence he who inspects balls by a caliper 
may be positive; it either is a sphere or an 
ovate shaped body that fills his gauge alike 
in all directions through it. 

It is a remarkable fact, and it is here only 
stated as such, that the ovoid in Fig. 1, and 
perhaps that in Fig. 2, has an outline exactly 
equal in length to a sphere having the same 
diameter—the axial outline of the ovoid 
being 180 degrees of acircle whose radius 
is the diameter of the sphere, and also that 
of the greatest circle in the ovoid. This is 
shown in Fig. 3. The semi circle represents 
the three arcs of 60 degrees, of which the 
axial outline of the ovoid is constructed, and 
the inclosed circle represents the outline of a 
sphere of equal size as well as the greatest 
circle within the ovoid. We are to believe 
that either the superficial area of the ovoid 
is greater than a ball of equal size or that 
its volume is less. 

It thus is evident that the caliper is no 
proper means by which a ball may be 
proved, and it is not possible to use the cen- 
tral point within the ball, as that has no ma- 
terial existence, and it could not be uncovered 
if it had: We thus are limited to the last, 
and the only unique definition of a sphere 
for suggestion which indicates the means to 
inspect it. ‘‘ Every section of a sphere 
made by a plane is a circle,” and no other 
body. but a sphere fills this definition. 
Hence the only means by which a sphere 
can be inspected for truth is to apply to its 
surface a circular ring and determine whether 
every part of the surface of the sphere can 
come into contact with the ring it lies upon. 

A quite perfect ring is fortunately easily 
made, and therefore that much of the means 
to inspect a sphere is attainable without 
much expense. Fig. 4 shows how sucha 
ring should be made and what relation it 
should bear to a sphere being inspected. 

This base is properly made from cast-iron, 
and the conical ring within it should be fin- 
ished by grinding. Its surface should be 
very highly refined both with respect to 
roundness and smoothness. Its angle may 
be about 45 degrees. It should support the 
ball exactly on its upper edge where its 
flat face intersects the cone. This corner 
should be rounded. Between the ball and 
the ring there should be placed in regular 
spaces four narrow strips of paper carefully 
selected for uniform thickness These 
strips of paper are indicated in the figure. 
Now, if the ring be true, and that part of 
the sphere in contact with it be of a circular 
shape, all four of these strips of paper will 
be pinched tight; otherwise, one of them will 
be loose. If they all are pinched, turn the 
ball partly over, by bringing its top one half 
way down, or opposite the center hori- 
zontally. Then, if all are again pinched, 
turn the then top down in the direction at 
right angles to the first turn and try again. 
Thus, turn the ball down one-quarter turn 
alternately, in one direction and then in the 
other at right angles with it, but never re-turn 
them until the ball is inspected in six 
places or in the cubical relations, If in these 
six positions the paper has always been 
pinched, the ball is true in its general form, 
but it may be false in local spots. To de- 
tect this, place eight or more strips of paper 
in regular spaces between the ball and ring 


of paper in the cone in at least two positions. | 
If all are always pinched the ball is as per-| 





fect as most earthly things may be. | 

Care must be had that the contact shall | 
not be within the hollow cone, but be en.- | 
tirely on its upper rounded edge ; for if the | 
contact be within it, a variety of other conic | 
sections could touch the cone and produce | 
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a crocus polishing ‘‘slush” with the ring | 
lined by a cloth gasket. 

It being evident that all balls made by 
rolling are more likely to be ovate in shape 
than spherical, it is certain that means me- 
chanically to perfect spheres is a necessity, 
and as there are no other means as Certain to 
produce good results as are rings, it is ob- 























the same effects by pinching the paper as 
circles do. 

The Japanese crystal ball referred to could 
be inspected absolutely in the ring in Fig. 4, 
and whereas doubtless it was burnished 
within a concave matrix, it cannot be very 
imperfect. This concave matrix is indicated 
in Fig. 4; forif the ball in that sketch should 
be found to be untrue, it could be made per- 
fect by removing the strips of paper and 





and turn the ballin regular order to bring 


grinding it and the ring together, with fine 





Ture MECHANICAL SPHERE.—SEE PAGE 1. 


vious that it is in this direction that the de- 
signer of a modern machine to perfect balls 
will have to work. 

Having had occasion, three years ago, to 
refine some hardened steel balls that were 
slightly imperfect, the writer made a device 
the main featuresof which are shown in Fig. 
5. In making this sketch he has put into it 


| into it. 


great perfection any suitable sphere 

was reasonably uniform when introdu 
The results got at that time cert 

ly were very fine. 

The cup A is of copper or cast-iron 
used copper, but my present preferenc: 
for the cast iron. It is held within a ch 

on the spindle of a lathe and turned out « 
cave in position. The concave grinding faces 
C, however, are not to be turned very | 

in shape, but are ground so by the operati 
The chamber B holds a quantity of abrad 

and some benzine to wash it into the joi: 

a hole for the introduction of these could 
drilled into the chamber through the wails 
ofthe cup. The loose cup D # Fis mad 
from cast-iron and has internal econom 
like unto the cup A. It is designed to 
driven by a belt, but the relative speed o! 
this cup we did not agree upon; both cups 
should be driven in the same direction. T) 
piece G is loosely fitted on its shank H t 
parallel hole attached to the foot-stock «a: 
the spring / serves to keep it pressed out 
ward and elastically against the center F’, and 
hence to maintain a yielding strain on the 
ball in operation. The dog J serves ti 
purpose of preventing the rotation of tl 
piece G which the friction of grinding 
tends to produce. This dog is a part of the 
piece attached to the foot-stock into whic) 
the shank // is fitted. In operation, the bal! 
O will be made to present every part of its 
surface to the grinding cup, and if there be 
no protuberance to arrest the motion in any 
direction every part will be greund or po) 
ished a true sphere. 

In Figs. 6 and 7 is indicated a method of 
perfecting balls where great accuracy of thi 
spherical character may be required ; for 
instance, billiard balls, where the expense of 
perfection is justified by the result. For it 
is on our luxuries that we can afford to ex- 
pend enough to warrant satisfaction. 

I believe this sketch is well able to talk 1. 
intelligent people, and because nothing but 
the idea is intended to be indicated there wil! 
be no extended description of it offered 
The ball in process of being finished is held 
within three revolving rings having asmuci 
as possible a general direction in their mo 
tions, and will take the mean direction be 
tween the combined rotations of the sup 
porting rings and thus be turned about in 
all positions and surely be ground or po! 
ished toward perfection. 

Attention is directed to the square belts 
indicated inthis sketch. They are found tv 
be easily made and to havea good drivin: 
power. Those I have used were made by a 
rawhide belt company in Chicago. 

—-- 

Col. Albert A. Pope, of Boston, whose in 
terest in and work for the improvement of 
roads we have before mentioned, has proposed 
to the management of the World’s Fair that 
a department be formed in which the advan 
tages of good roads, with the various methods 
of making them, can be fully shown. Th 
prospect for securing a separate building 
and making an exhibit proportionate to th: 
importance of the matter, does not seem 
very bright; but there will probably be 
something done in thatdirection better than 
having the machinery and other things pet 
taining to road making scattered about the 
grounds in five separate buildings. 

Col. Pope proposes to give $1,000 teward 
the expense of such an exhibition as will do 
the subject justice, and it is to be hoped 
that much may be accomplished in that di 
rection before the opening. Such an exhibi 
tion ought to have a very great educational 
effect upon the many benighted Americans 
who will visit the show, and whose idea of a 
road is thatitis simply a right of way bi 
tween two fences. 

It is suggested also that the national gov 
ernment should construct interstate roads i) 
the best possible manner; and this would 
probably have a good effect upon the ar 
and practice of road making in this country 
though it is doubtful if there is as good 
reason for the national government doin: 
such things now as there was former!) 


such improvements as were then suggested} when there were no railroads, and milita! 


by the operation of the tool; and it is be-| roads 


might therefore at any time 





lieved that this arrangement will grind to! needed. 
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To Mold a Spiral Post. 
By 8S, BoLuanp. 


Post molding seldom claims much atten- 
tion, such work being usually considered 
peneath the notice of molders who have 
graduated with high honors; but here is one, 
I think, which demands careful examina- 
tion before it is passed over 
as a common job. 

Fig. 1 represents the post, 
which is seen to be a spiral 
figure composed of two 
strands 3’’ diameter, interlac- 
ing each other and separated 
eby the distance of 4’. The 
total length is 2 feet, the 
ends being solid and 2” 
diameter. 

If the reader will observe 
Figs. 2 and 3 he will at once 
see how almost impossible it 
would be to make this job, 
by using loose cheeks, in 
green sand. Fig. 2 shows 
the form of the joints at that 
particular place, where the 
two spirals set parallel, and 
Fig. 3 shows the altered form 
of the joints when the pattern 
isat an angle of 45 degrees. 
We will assume the ever- 
changing form of the joint 
intermediate to these posi- 
tions shown, and decide that, 
however careful we might 
be, the job, if made in green 
sand, would be at best but a 
very rough one. 

It is my purpose here to 
show how best and cheapest to obtain a set 
of core boxes from which good cores can be 
made and joined together in such form as 
will, by the use of a block print on the pat- 
tern, as shown at Fig. 4, make the job a 
very simple one. 

In this instance the block prints might ex- 
tend beyond the spirals at the ends, leaving 
only the plain ends out; but, as will be seen 
further on, I have other mo- 
tives for making the junction 
as shown, and do not desire to 
make other drawings. 

Fig. 5 shows section of a 
wood box, the inside dimen- 
sions of which correspond to 
the size of the block print on 
pattern, the ends being made 
to receive the pattern in such 
position as will, when the four 
cores are joined, make a perfect 
fit at the ends. 

The first process is to fill all 
the lower part of the box with 
Clay, as seen at A, and proceed 
to form the whole joint along 
the pattern, as seen at 3, after 
which oil over the surface and 
fill space B w ith plaster. 

After giving due time forthe 
plaster to set hard, the position 
of the box can be changed, and 
each side treated similarly, 
when you will have four plaster 
casis answering in form to 
Figs. 2 and 3. 

It only remains to separate 
the four parts, and take a 
plaster cast of each, as seen at 
Fig. 6, and the core boxes are 
made, which, with ordinary 
care, will produce cores as true 
as the plaster casts from which 
they were made. 

Che pattern when made must 
be separated diagonally, as 
shown at Fig. 7. 

Another mode of molding 
Such a job is to have the spirals separate, 
made of steel and very accurately finished 
lo a slight taper. Tight iron boxes, the 
outside dimensions of which must be made 
to correspond with the block print A, Fig. 
4, provided with adjustable ends through 
Which the ends of the spirals must pro- 
trude, allow for ramming the spirals within 
the box in green sand. 


, 











Vig. ¢. 








The patterns can then be twisted out end- 
wise, and the ends of box taken off; it is 
then ready for the mold, which, as in the 
other case, is best if made diagonally, as seen 
at Fig. 7. 

The latter method facilitates production 
to a considerable extent, but, owing to cost 
of preparation, is not to be thought of un- 
less the order is a very large one. 





has been done it is only necessary to place 
the hand on the hand wheel to retard its 
motion, when the bolt or arbor is released, 
and can be removed and another one substi- 
tuted without stopping the machine. The 
operation of the machine is thus quite rapid, 
and the machine is very efficient. 

It is built by D. F. Walker, Philadelphia, 
Pa. 
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working pressure is 140 pounds. There 
are three vertical compound engines, with 
condensers, one of 330 and two of 550 horse- 
power each, their respective speed being 
130 and 120 revolutions per minute. There 
is further room for two engines of 1,000 
horse-power each. The engines, with con- 
densers, were supplied by the well-known 
local firm of Burmeister & Wain’s Ship- 
building and Engineering 
Company. The water for 








condensing is taken from tlie 
nearest part of the harbor, 
through a cast-iron pipe. 
Two dynamos, with interior 
poles and externally rotary 
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To Moun a SprraL Post. 


Bolt, Nut and Washer Finishing Ma- 


chine. 


The accompanying illustration is of a ma- 
chine made especially for finishing the 
heads of bolts, nuts and washers. 

As will be perceived, the machine is a 
modification of the Jathe, and consists essen- 
tially of a substantial column upon which 


Bout, 


the head stock is cast solid, and to which is 
also fitted by broad sliding surfaces a slide 
rest moved by the screws as shown. 

Within the spindle, which is hollow, there 
is a sleeve, to the outer end of which is at- 
tached the small hand-wheel at the left. 
This sleeve is threaded internally at the 
other end, to receive a short arbor for the 
nut or washer to be finished, and when this 





Nut AND WASHER FINIsHING MACHINE. 


The New Municipal Electric Station at 
Copenhagen. 

The large new central station for electric 
lighting at Copenhagen, which has been 
erected 
owner of the principal gas works—is now 
completed, and electricity was first’ turned 
on on March 5. The station, which 


by the corporation—likewise the 
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capital position in the center of the old 
town, has to begin with a capacity of some 
17,000 16 candle-power lamps, and the 
radius of its supply area is about 1,000 
meters. The boiler installation comprises 
at present six tubular boilers, three of Bab 
cock & Wilcox’s and three from Stein 
muller & Co., each boiler having a heating 
surface of about 2,150 square feet. The 








armatures, are coupled di- 
rectly to each engine; the 
small dynamos have a capac- 
ityof 1,500 lamps, the larger 
of 2,500 lamps each. From 
the switchboard proceed 13 
feeder cables, each cable 
consisting of a positive, a 
negative, and a zero cable. 
From the terminus of each 
of these cables proceed again 
two or three mai. cables, 
which end in the distribution 
mains. All the distribution 
cables are mutually connected 
with each other, so that any 
interruption will not cause 
the consumers inconvenience. 
The cables are almost all lead- 
covered, with iron hoop pro- 
tection, from the works of 
Siemens & Halske, Berlin, 
who are the contractors for 
the electric plant of the Co- 
penhagen central station. In 
a few streets the cables have no sheathing, 
but lie in cement conduits. 
far laid have a capacity of 
and an aggregate length of 
The accumulators consist of elements, 
and have a capacity equal to the supply 
for 3 000 for three hours. The 
battery has its place in the basement, and 
is capable of being extended 338 per cent. 
The accumulator bas been sup. 
plied by the Accumulatoren 
Fabrik-Actiengesellschaft Ha- 
gen, in West phalia.— Hngineer- 
ing. 


The cables so 
20,000 lamps, 
90 kilometers. 
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Some remarkable figures 
have lately been published with 
regard to a 150-light installa 
tion in some large steam mills 
in Barrow-in-Furness. The in- 
stallation was laid down in 
1885, and iucludes a Mather 
& Platt dynamo, driven off 
countershafting from a_ hori- 
zontal Marshall sup 
plied with steam at 65 pounds 
pressure from the mill boilers. 
Taking the average for the six 


engine, 


years, we have the following 
figures: Annual cost, £92; cost 
per lamp hour, .059d. The 
price of gas in Barrow being 
three shillings 
annual equal 
number of No. 5 burners con 
suming 54 cubie feet per bour 
would be £314. If we take 
the 16¢. p. Edison-S wan Jamp 
as consuming on the average 
80 watts, the lamp hour at 
059d, is the 
Soard of Trade unit at 3d., the 
price charged per unit in Lon- 
Td. to The 
average life of euch lamp at 
mill comes 
3,484 hours, and there 

are two or three of the origin- 
ally installed lamps still burning which have 
run for 20,000 hours.—Flectrical World, 


per thousand, 


the cost of an 


equivalent to 


don being Sd. 
this phenomenal 
out at 


el — 

It is not often that passengers beat off 
train robbers, but this appears to have 
happened at Wallace, Kan. As the train 
pulled into the station it was attacked by 
the robbers, when the rallied 
and drove them off. 


passengers 
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Naval 


Academy Practice Cruiser 


* Bancroft.” 


The N ival Acad my 
successfully Jaunched 


J., on the 30th ult. 


The hull was designed under the direction 
of iy ]). \W ison ( brie f Constructor | Ye) N.. 
Chief of Bureau of Construction and Repairs; 


and the machinery was 
designed in the Burtau 
of Steam Engincering, 
under the direction 
of Commodore Geo. 
W. Melville, Engincer- 
in Chief U. S. Navy, 
Chief of Bureau. 

A complete — set of 
specifications was fur 
nished by these depart 
ments for the guidance 
of builders in getting 
out a part of the de 
tail work. 

The design of this 
Practice Cruiser and 
the excellent work 
manship throughout, 
will undoubtedly com 
mend it to the most 
critical of mechanics 
and naval architects. 

With this we merely 
give illustrations of the 
hull; in another issue 
we shall give illustra 
tions of the machinery. 

The * Bancroft” is a 
steel twin screw propel 
ler with barkentine rig, 
spreading 5,000 square 
feet of canvas 

The length between 
perpendiculars is 180 
feet 98 inches; breadth 
extreme, 32 feet; dis 
placement (normal 
draught t1 feet 6 inch- 
es), about S88tons. All 
the material used in the 
construction of this ves 
selissteel, unless other 
wise described, con 
forms to the require 
ments specified in the 
instructions to steel in 
spectors; and all mate- 
rial is of the best qual 
ity. 

The propelling power 
is furnished by two 
engines, right and left, 
placed in a common 
water-tight compart 
ment. These engines 
are of the vertical, in 
verted-cylinder, direct 
acting, triple-expan 
sion type, each with a 
high-pressure cylindet 
134 inches diameter, an 
intermediate pressure 
cylinder 21inchesdiam 
eter, and a low-press 
ure cylinder 8t inches 
diameter ; the stroke of 
all the pistons is 2) 
inches. It is estimated 
that the collective in 
dicated horse power of 


propelling, air-pump, 
and circulating pump 
engines is 1,300 when 
the main cngines are 
making about 240 rey 
olutions per minute 
Steam will be furnished 


by two straightway fire tubular boilers 8| shaped so as to form a continuation of the 


feet $4 inches outside d 


lone. The total grate 


feet, and the total heating 


Practice 
from 


iametcr 


surface, 


square fect, The boilers are 


pressure of 250 pounds to the square inch | head is 9 ineh 3, exclusive of brass sleeve 


above the atmospheric 
pressure, 160 pounds 
Toe dimensions of th 


the hull are as follows 


eae —} is \ J 

fee en, 

<. | 4H} ee 
> Sk 7 ff =: = 
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The vertical keel is made of plate-steel, 15. work of the hull; they are made of cast- 
pounds per square foot, and is 2%} inches steel, and provided with flanges or lugs on 
They.are strongly fastened to 
Cruiser was The stem is made of wrought-iron, 6x2} the framework of the vessel, and permit an 


deep. the tubes. 


the yards of inches, rabbeted to receive the ends of the bot- casy passage of the water over the junction 
Samuel L Moore & Sons Co., Elizabeth, N. 


tom plating ; the lower ead is well scarfed of the tubes with the hull. 
to the vertical keel, and side bars to keel. The aftershaft tubes are made of plates 
The stern post and stern-frame are of cast- about 10 pounds per square foot, and are 
steel, well scarfed to the keel plates. not made watertight. The shafts and 


The rudder is made of wrought-iron, and tubes are supported at the after ends by a 


ee: 
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NAVAL AcabEMy Pracrice Cruiser ‘ BANCROFT... 


strut on each side; these struts are of east 


and 17 feet | lines of the hull. steel ; their upper and lower ends are broad- 


‘8 square The side plates of rudder are of steel, 124 ened out and securely riveted to the bottom 
surface 640) pounds per square foot, and filled in between | plating and stern-post. The struts are of 
tested to a} with white pine, The least diameter of the pear-sh iped section, with their thin ends aft. 


The transverse frames are spaced 21 inches 


pressure workin Shaft tubes for the reception of th from center to centet throughout the length 
propeller shafts ar onstructed on each of the vessel, From frame 34 to frame 78 
principal parts of | side of vessc] At the forward ends these | inclusive, below the water-tight deck. the 


tubes are worked into the form and frame-| frames are formed of Z-bars 5x3x2} inches 











of 12.4 pounds per foot; they are split 
from the middle line to the lower turn of 
bilge ; between the top and bottom flan ces 
floor plates are worked to make the floors 
generally 17 inches deep next to*the verti 
cal keel, to which they connect by le 
clips 3x24 inches of 6 pounds per f\ ot. 
Above the water-tight deck, from fram: 34 
to frame 78 inclusive, the frames are foriied 
of Z bars 4x3x24 inches of 11.1 pounds jer 
foot, and secure: to 
water-tight deck yy 
flanged brackets 1() 
pounds per square 
foot. From fran 
forward and = from 
frame 79 aft, ( 
frames are form« f 
Z bars 4x3x24 incises 
of 11.1 pounds jer 
foot; these Zar 
frames are not s} 
the reverse flanges ary 
cut off where thx 
bars extend below 
top of floor plates 
Angle bars 2 
inches, of 5 pounds 
per foot, are fitted 
the top of all floor 
plates at the vertie:| 
keel, passing throuch 
scores in the kee! 
plate and riveted to 
the rider plates and 
floor plates; th 
bars extend about 4) 
feet each side of ce: 
ter line ; in the engine 
and boiler space foi 
ward and abaft th: 
are 30 inches in 
length, 15 inches each 
side of vertical kecl. 
The floor plates fro 
frame 47 to 70 inclu 
sive are 12} pounds 
per square foot ; from 
frame 27 forward and 
79 aft 
they are 84 pounds 
per square foot. 
There are three lon- 
gitudinals on each 
side of vessel below 
the water-tight deck. 
The first longitudinal 
from keel on each 
side of the vessel ex 
tends from frame 17 
to frame 77, and is 
formed of intercost:] 
plates of 124 pound 
per square foot; thes: 
plates are connected 
to the outside of p| 
Irs ing by angle bars3\ 24 


- 
\ 


from frame 


i inches of 6 pounds per 
foot. On the reve! 
Zbar frames at the 
top of this longitu: 
nal, rider plates 1 
pounds per foot by 
7 inches wide are 
worked ; the butts of 


the continuous ride! 


plates are secured by 
double riveted — butt 
straps. The rider 
plate is connected to 
the longitudinal by 
intercostal angle bars 
24x24 inches, of 5 
pounds per foot. 
The second lon 
tudinal from the kec! 
on each side of 1 
vessel is formed of 
intercostal plates 10 pounds per square foot 
and extends within the frames 54 inches f 
the length of the fore-and-aft coal bunk«1 
bulkheads; the butts are closely fitted abo 
the reverse Z bar frames; they are connect 
to the floor plates, outside plating and for 
and-aft angles on top of Z bar frames 
staples 24x24 inches; the fore-and aft 1 
angle bars are 3x3 inches, of 7 pounds | 
foot. Before and abaft the fore-and-aft coal 
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oul | 
er bulkheads these intercostal longitu- | 


bun 
dinal plates are gradually twisted from | 


their vertical to a position square to the 
outside frames; they are formed of intercos 
tal plates 8} pounds per square foot, and ex- 
tend within the frames 3 inches, and have 
double angle bars 3x3 inches, of 7 pounds | 
per foot, worked on the upper edge, con- | 
necting the same to Z-bars. These longitu- | 


dinal extend forward and connect with | 
water-tight flat at frame 7; the after ends 
exte to frame 83; angle bars of 24x24 | 
inches, of 5 pounds per foot, are worked on 
the lower edge of plates to connect the same 


to outside plating; the duter flangeis work- | 


ed continuous an outside of frames. 
The third longitudinal from keel on each 
side of vessel is of 124 pounds per square 


foot, connected to the outside plating simi- 
larly in all respects as required for the first 
longitudinal, except that it extends within 
the frames 4 inches, and has double angle 
bars 4x3 inches, of 8 pounds per foot, worked 
on the upper edge, connecting the same 
with ihe Z-bar frames; they extend forward 
and connect with breast-hook at frame 7, 
and extend aft and connect with water-tight 
flat at frame 95. 

The outside plating is worked as shown 
onthe midship section; the weight of gar 
board is 174 pounds per square foot; the 


» 
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| per square foot. 





longitudinal coal bunker bulkheads, and 124 
pounds per square foot from these bulk 
heads to the sides of vessel. 

Water-tight flats are located from frame 7 
forward, and from frame 89 aft; the plating 
is of 10 pounds per square foot, and made 
thoroughly water-tight. 

The of the 
water-tight bulkheads (except stuffing box 
and collision bulkheads) are 8} pounds per 
square foot; all other plates below berth 
deck are 74 pounds per square foot; all 
plates above berth deck 6} pounds per foot. 


bottom § strakes transverse 


The stuffing box bulkhead is of 124 pounds 
The collision bulkhead is 
of 10 pounds per square foot below the 
berth deck, and 74 pounds per square foot 
berth deck. Coal bunker and _ fore- 
and-aft bulkheads have the lower plates of 
84 pounds per square foot; other plates be- 
low the berth deck, 74 pounds per square 
foot; all plates above berth deck, 6} pounds 
per square foot. 
The hull of the 
below the water-tight 
tight 
bunkers, which are so arranged 


above 


‘*Banecroft” is divided 


deck 
including 


20 water- 
the 
on 


into 
compartments, coal 
either 
side of engine and boiler space as to form a 
protection for machinery. In the wake of 
machinery and magazines the water-tight 









weight of the other plating is given in the 


section, The plating is worked Jap jointed 
from the keel to the water-tight deck; above 
it the plating is flush-jointed. The 
jointed and lap-jointed plates are single 
riveted at the 
edge strip is seven times the diameter of the 
rivets. 


butts 


flush 
the edges; the breadth of 
All plates are double riveted at the 
diameter of rivets; all plates ending on the 


and double riveted 
thereto. All butt straps and edge strips are 


stem stern-posts are 
of the same quality and thickness they 
connect. 

Forecastle and poop-deck beams are of 
angle bars 4x3 inches, of 74 pounds per foot. 
There isa beam onevery other frame, each 
hay 
feet 


10-pound gusset plates. 


ing a spring of 5 inches in a length of 32 
; the ends are connected to Z-frames by 
Main 
are of the angle-bulb pattern 6x3 inches, 15.3 
pounds per foot. 
frame 


deck beams 


A beam is placed on every 
between frames 34 and 78; forward 
and abaft these frames there isa beam on 
every other frame; each has 
inches in a length of 82 feet. 

berth of 
anele bars 4x3 inches, of 74 pounds per foot 


a spring of 5 


rhe deck beams are formed 


Water-tight deck beams are of the angle 
bulb pattern 5x2} inches, of 10 pounds per 


t 


The water-tight deck plating over engine 
d boiler extends from frame 


]o 
ovo 








the breadth of strap is 114 times the | 
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deck is rounded over to defleet shot ; at the | 


of 
i belt of 


sides of vessel, and for a length about 


80 feet amidships, there will be ¢ 
water-tight 


cellulose packed in cotter 
dams. The belt will extend for 2 feet 6 
inches below to 3 feet 9 inches above water 


line. ; 

The captain’s quarters aft under poop are 
finished in quartered oak. The ward room 
aft on berth deck, with cight state rooms, 
are finished in white ash. 

The crew’s quarters are amidship, and 
berth 
arrangements are made for the comfort of 
the eadets— 
well arranged pantry and lavatory ure 
vic d. 


cadets’ forward on deck. Special 
large lockers, stationary tables, 
pro 
The pumping, drainage and ventilating 
systems will be of the most improved con 
struction, the latter having been given par 
ticular attention. The ventilation of all liv- 
ing and hold spaces is obtained by means of 
a blower arranged to exhaust the vitiated 
air with fresh air pipes leading down from 
top sides. 

The battery of four 4-inch 


rapid fire guns arranged in sponsons, two 6 


will consist 
pounders forward and two 3-pounders aft. 
The secondary batte ry W ill consist of one 57 
M. 


guns. 


M., one gattling, and two 1-pounder 


There will be two torpedo tubes, one 
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79, of 10 pounds per square foot between the | 





Crueibles for Brass Melting. 
By ALEX. CAIRNS. 

The black lead crucible being the ac 
knowledged standard in use among brass 
foundry men, reference will be made to that 
class in particular, although the difficulties 
met with in using the black lead crucible 
are common to the lime and clay cruci- 
bles. 

Generally speaking, then, the principal 
trouble found in using crucibles arises from 
a general lack of knowledge of their action 
when suddenly heated under ordinary cir 
cumstances. 

Being of a porous nature, they absorb 
dampness or moisture very readily, from 
which fact the most common defect origi- 
nates, which is known as flaking. In ap- 
pearance flake is a scaling off of parts of the 
bottom of the crucible, being in principle 
and action similar to the cutting or scabbing 
of sand ina mold, which in both cases de- 
pends on the amount of dampness in the 
mold or crucible. In other words, it is the 
too quick application of heat to a crucible 
containing moisture, and the consequent 
sudden generation of steam which does not 
have time to escape, that is the cause of 
| flaking—it is caused then 











S 
team Wh 


simply from | 


To guard against any danger of their con- 
taining moisture when about 
each crucible should be placed in its cor- 
responding furnace, mouth at the 
time of starting the fire in the morning; 
they will then dry gradually and not sud- 
denly enough to produce flaking, and can 
be allowed to 
when they can 
returned. 

The tongs used to lift crucibles from the 


to be used, 


down, 


to or above a red heat, 
be out, filled and 


get 


taken 


furnace are familiar to every one, and need 
that the 
lower fingers should have the bearing on the 


no special comment other than 
crucible, the upper ones being used only to 
steady it. 

The contents of crucibles vary according 
to the maker. A standard black lead cruci- 
ble* will hold three pounds of molten metal 
to the number, and should, with ordinary good 
care, last from thirty to forty-five heats. 

ORR 

A recent press dispatch says: ‘‘Passen- 
gers on Erie train No. 5 brought the news 
of a strange accident that happened to the 
train at Salamanca, N.Y., yesterday. It was 
about three o’clock in the morning, and the 
train was rounding a curve just east of the 
city, when it struck a heavily loaded car 
which projected over the main track. It 
caught the corners of the coaches and tore 
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placing a crucible on the fire before 
dry. 
| Manufacturers invariably recommend an- 
nealing, toasting or drying crucibles before 
using the first time, as they are liable to ab 
sorb moisture in transit, and itis inferred, of 
course, that they are kept dry in the shop, 
which is the exception rather than the rule 
Careful observers have noticed that cruci 
| bles last longer in the summer than in the 
| winter, in dry than in rainy seasons, which 
| fact is due solely to there being more damp 
ness absorbed by them at these times, which, 


as before mentioned, produces flake, not 
| necessarily the first time they are used, but 
at each subsequent time, the difference 


| being that the flaking is not as large after 
the crucible has been baked as it is on using 
for the first time. 

In shops where little attention is paid to 
this subject they are usually left on the 
ground, brick floor or furnace top, 
where they get damp through the night, 
especially in rainy seasons; in the morning 
| they are filled with gates and ingots, and 
almost immediately placed on the hot fire, 
which flake 
sudden application of heat to the moisture 
in them. 

It will be 
one thing pecessary to insure the crucibles 


iron 


causes them to from 


evident by 


it is} out the entire side of each one of 





the too} 








them, 
All of the cars were vestibuled, and several 
of them were sleepers filled with people, yet 
not a passenger was injured. 

The 200 all left the 
their night clothes, and there was great ex- 


passengers cars in 
No. 5, known as the 
vestibule flyer, runs from New York to Chi 
cago. It was delayed about two hours while 


citement for a while. 


a train of day coaches was made up and the 
journey continued. 


ne 

Considering some of the claims that are be- 
ing made now, it may Le well to recall the 
fact, says the London Hnyicnecr, that during 
the electrical exhibition of Turin, Italy, in 
1884, there was in operation a transmission 
of power from that city to the city of Lanzo, 
The 
wire was four millimeters in diameter, or 
about No. 6, B. and 8. gauge. The alter- 
nate current dyname generated 10,000 volts, 
At Lanzo the power was used to run 60 in 
candescent lamps of 16 candle-power, and 
one arc lamp. At Lanzo four 
transformers of the Gaulard and Gibbs type, 


a distance of 10 kilometers—6} miles. 


there were 


in addition to a special one for the arc lamp. 


| On the 25th of September, in the presence of 


| the international jury, it was found that the 


this time that the 


efficiency was 89 per cent. Messrs, Gaulard 


and Gibbs were awarded the grand prize of 


at stern and one at broadside for discharging | lasting as long as possible, is to be sure| 10,000f. by the Italian government. 


to frame | auto-mobile torpedoes. 


ithey are dry before using. 





*Dixon’s, 
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LETTERS FROM PRACTICAL MEN. 


Are American Engineers and Builders 
Boastful ? 
Editor American Machinist : 

I have carefully read the paper entitled, 
‘‘ American Boasting,” also the editorial re- 
marks of the AMERICAN MAcutnist on the 
same, and propose to answer a few of Pro- 
fessor Sweet’s questions. 

First let me say that I am surprised that 
Professor Sweet should have selected the 
American automatic Horizontal steam engine 
asa shining mark for adverse criticism, as 
he is supposed to know its history thorough- 
ly. Mr. George H. Corliss established his 
rights as the inventor of the detachable 
valve gear, automatically moved by a gov- 
ernor or regulator, between the years 1853 
and 1858, in his famous suits against Thurs- 
ton and Green, builders of the Green auto 


matic engine at Providence, R. I. At that 
time there was uno real detachable valve 


gear in existence outside of the United 
States, the nearest makeshift to this device 
being what was then known as the French 
conical sliding cam, operated by the gov- 
ernor, but never de ached by it. Mr. Corliss 
not only established his right to the valve- 
releasing mechanism by the action of the 
goveinor, but also his sole right to arrest 
the valve when closing by a dash pot filled 
or partly filled with ‘‘atr, water, or any 
other fluid.” 

In the year 1855 certain parties in this 
country began to use the French cam on 
steam engines, but they soon learned to 
their cost why this method of operating 
steam engine valves had not been generally 
adopted in Europe. This cam was usually 
made of tool steel, and hardened, but even 
with this precaution it was soon worn in on¢ 
or two steps, or shoulders, and at the end of 
six or eight months the governor would, of 
course, fail to move it. The chief trouble, 
however (to use alittle of the language ol 
Professor Sweet), was that this detachable 
valve gear did not detach ; it simply allow- 
ed the valve to gently slide down hill, so to 
speak. When the celebrated Corliss-Green 
suit was pending, the writer saw in court 
some models of socalled European valve 
gears that the Green party and others inter 
ested in the defeat of Mr. Corliss had pro 
cured for the purpose of antedating the 
Corliss patents; but as the United States 
Court decided in favor of Mr. Corliss, it is 
safe to say that the European valve gears 
did not count for much then. 

I would like to ask Professor Sweet if he 
claims that the girder bed, used so long by 
Mr. Corliss, was designed in Europe ? 

Who first used wide leather belting for 
transmitting power-—the English, the French, 
the German, or the Yankee? My memory 
may be defective, but I think the Yankee 
was a long way ahead in belting, and other 
economical transmission. 

We have not made many firearms in the 
United States since 1866, but does Professor 
Sweet mean to say that at ‘Hat date English, 
German, French or Austrian small firearms 
were anywhere near equal to those made by 
nearly a dozen builders in this country ? 

Professor Sweet says: ‘‘A better built 
Corliss engine than was seen in this country 
was exhibited at the Paris Exhibition, built 
at Creuzot—an engine with work about it 
that no American could even tell how it 
was done”; but he does not say that this ex- 
traordinary display of skill was necessary to 
the economical operation of this engine. 
The Professor also fails to enlighten us as to 
whether any citizen of this globe, other than 
a poor unskilled American, could fathom 
the awful mystery of construction involved 
in this particular case. 

I freely admit that some of our machine 
tool builders are afraid of a little pig-iron, 
costing say $18 per ton, but when it comes 
to ingenuity and general design I will not 
admit that the American tool builder is be- 
hind the European. While on this subject 
I will mention a few tools that were «holly 
invented in this country—the special car 
axle lathe, car wheel borer, car box borer, 
punching and pressing machines with auto 
matic stop motions, the complete set of ma- 


chinery for making gun stocks, invented by 
the late Cyrus Buckland, of Springfield, 
Mass., benches for drawing seamless brass 
tubes, revolving crucibles for pouring cop- 
per ingots, punching presses for making 
steel railroad ties, the best power hammers 
and drops in the world, machines for pro- 
ducing twist driJls and other spiral work. 

I propose to continue this list, but not 
here, as I wish to say something about 
boasting. Do we boast? if so, how much ? 
Do we boast as much as Englishmen, for in 
stance? Englishmen are making one hun 
dred tons of pig-iron daily in furnaces large 
enough for a 200-ton output. They use 
about 2,600 pounds of fuel per ton of iron, 
against our 1,900 pounds. 

They began to adopt the stationary multi- 
tubular boiler about fifteen years ago, and 
it had then been in use here thirty-five years. 
They did not invent the sight-feed cylinder 
oil cup, nor the best cylinder packing rings, 
nor the best anti-friction metals. 

Professor Sweet may have thrown down 
his challenge for the purpose of inciting dis- 
cussion, and if that is his motive I for one 
am glad that he has ‘‘ opened the ball,” for 
I think it is time that the American public 
should know that there are real designers, 
inventors and builders on this side of the 
Atlantic. OBSERVER. 
































Drill Sockets in an English Shop. 
iditor American Machinist : 

Referring to our conversation regarding 
drill sockets, it is a system which I have 
adopted throughout for drilling machines, 
and to a great extent for milling machines 
at the works of Messrs. Willans & Robin- 
son, Limited, Thames Ditton, England. 

The sockets are made of a specially mild 
quality of open hearth steel which will stand 
case hardening without any danger of devel- 
oping cracks after machining; the sockets are 
thoroughly case-hardened all over and in the 
bore, and finally ground up true all overin 
a Brown & Sharpe universal grinding ma- 
chine, and the half-bore of socket is also 
ground out truly. 

On referring to the cuts it will be seen 
that the bore of the socket is cut away round 
one side. This is to provide that a shank of 
the full size can be readily inserted or with 
drawn, the set-screw, which is of mallea- 
ble cast-iron, binding it firmly against the 
true half bore. 

If there is a burr on the shank of the drill 
or other tool, orif it is either slightly big or 
small, it can still be inserted, although it will 
not then run quite true. The sockets being 
well-hardened, no damage will be done to 
them. 

Flats are cut on the shanks of drills, ete., 
as usual, to allow for driving, and as the 
flat is only at the middle part of the shanks 
the tool will not drop out on the set-screw 
being slacked back until the set screw is 
drawn back sufticiently far. This prevents 
the drill or tool dropping on its point while 
both hands are engaged in setting back the 
set-screw. 





The set-screws are flush with the sockets, 





and thus offer no projection for catching 
clothing, ete. The illustrations will show 
the arrangement of a complete set of sock- 
ets—a giant chuck being used for all sizes 
of &"’ and below. 

These sockets have been in use for some 
time at Thames Ditton, and have given en- 
tire satisfaction. They are well up to the 
heaviest work required of a drilling machine, 
such as tapping holes and setting studs. 

Before these sockets were adopted the 
Morse system wasin use. The writer, how- 
ever, found some serious objections to the 
use of the Morse taper shank, and the 
above system was devised to obviate them. 

To begin with, the Morse shank and sock 
ets take up a considerable length, thus re 
ducing the effective head room. To allow 
for under.cutting, a second slot and cutter or 
similar device must be adopted, being ex- 
pensive and still further reducing head room. 
If the Morse sleeves are adopted, besides the 
inability to under-cut or with draw tools, the 
sleeves have to be knocked out one after an- 
other to remove the tool, thus wasting time 
and injuring the sleeves. 

In the usual run of drilling machine work, 
such tools as boring bars, countersinks, cut- 
ter bars, taps, stud setters are used quite as 
much as drills. It would be very expensive 
to make all these tools with the Morse 
taper shank, and consequently the drill- 
ing machine men usually have, in addi- 
tion to the Morse sockets, a set of 





rying odd tools and bars. 

The system above described does 
away with the need for these home- 
made sockets, and, in the writer's opin- 
ion, provides for all the requirements 
of a drilling machine with the mini- 
mum interference with head room, and 
effects a saving of expense in tools, as 
the parallel shank can be made more 
readily and cheaper than the Morse 
taper. The writer is aware that many 
of the advantages claimed are common 
\ to the ordinary parallel shanks and 
) sockets already in use. J.C. Peacnr. 
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- | The system as shown by Mr. Peache’s 


sketch includes three other sockets like 
a, and having the same size shanks, but 
larger holes for the reception of drills. 
—Ep ] 


Wants Information, 
Editor American Machinist : 

I am running a number of molding 
| machines and have them set in line at one side 
| of foundry. I want to convey the molding 
/sand from all machines to one end of found- 

ry under the floor after each cast, mix it 
| there, elevate it, and convey it back to a hop- 
| per Over each machine, where it can be 
dropped into flask by opening a slide. 

Now can you inform me of some practical 
| way to convey the sand under floor, or is 
ithere anything better than a belt for such 
purpose? J. A. L. 

[Perhaps some of our correspondents can 
help J. A. L.—Eb. ] 


Wants Information About Valves for 
Gasoline, 
Editor American Machinist : 

I experience great difliculty in making a 
check valve that will hold gasoline. I have 
had several made of brass, cut at an angle of 
45°, with ;," to 4" in seat, all ground and fit- 
ted with the utmost accuracy, and yet they 
would not hold gasoline. I recently saw in a 
book on pumps that valves for naphtha, etc., 
should be made of cast iron; has this any ad- 
vantage over brass? What grinding medi- 
um would you advise to make a tight 
joint ? Could some of your readers suggest 
or give a description of a valve to answer 
my purpose ? E. J.C. 





Writing on Blue-print Paper. 
Editor American Machinist : 

It is pretty generally known among 
master mechanics and draftsmen that you 
can write on blue-print paper with a solu- 
tion of soda and water, the writing coming 
out white; but I believe that it is not gen- 
erally known that you can write equally as 


been dropped into the red ink bottle. [p. 
closed is a little sample of blue-print paper, 
on which you will observe the clearness ang 
distinctness of the red ink. A little piece 
of caustic soda, about as large as an ordi. 
nary white bean, is sufficient for a bottie of 
red ink, such as draftsmen use, or the ordj. 
nary desk size bottle. Thinking this inay 
interest some of your readers, I take the 
liberty of writing. J. De Cox,. Ir. 
Cleveland, Ohio. 


American Boasting. 
Editor American Machinist : 

I have read Prof. Sweet’s article under the 
above title with much interest, from the 
fact that there is so much truth in his state. 
ments. I would like to add one or two in- 
stances to those already stated by him. 

In regard to the economy of our steam en- 
gines and locomotives, Messrs. Sulzer Broth- 
ers, of Winterthur, Switzerland, build and 
erect engines, and guarantee to develo) a 
horse-power with 12 pounds of steam 
(water) per indicated horse-power, and | 
may also mention the firm of Farcot e€: seg 
Fils, of St. Ouen, France, whose engines 
produce a horse-power with a consumption 
of one pound and a half of coal per hour in 
what is essentially a Corliss engine. 

Then again let us take the locomotives of 
the Great Northern Railway of England 
with eight feet single driving wheels and 
domeless boilers, containing 1,045 square fect 
of heating surface and 18 square feet grate. 
These locomotives haul trains of 250 tons at 
the rate of 52 miles an hour, and consume 
only 26 pounds of coal per train mile. The 
Midland Railway locomotives with 88-inch 
diameter single driver; boilers with a heat- 
ing surface of 1,240 square feet and 20 
square feet of grate, haul 240 tons at the 
rate of 51 miles an hour, and consumes 0111) 
26 pounds of coal per train mile. The most 
economical locomotive in this country, on 
the Pennsylvania Railroad, hauling the same 
load, consumes 52 pounds per train mile, 
averaging about 49 miles per hour. This 
locomotive has 78inch driving wheels 
coupled, 1,205 square feet of heating sur- 
face and 35 square feet of grate surface. 
The grades of the respective roads referred 
to are about the same; in fact, in favor of the 
latter. Why is this thus ? 

Wo. BARNET LE VAN. 


Pitting in Boilers, 
Editor American Machinist : 

In your issue of April 7, Question and 
Answer columns, those who ask Questions 
Nos. 148 and 149 seem to be suffering from 
nearly the same troubles. 

I have had a similar trouble, and will give 
them the benefit of my experience with 
pitting. In our plant the engines are con- 
densing with jet condensers, the boiler feed 
pumps taking their supply from the hot 
wells, and of course, getting more or less of 
the cylinder oil. I found with one kind of 
cylinder oil the tubes began to show a de 
cided tendency to pit, and had to remove 
one. I then commenced to investigate for a 
cause. The water upon analysis was pro- 
nounced the best possible for steam boilers. 
Then I began trying different cylinder oils, 
and finally found one with which the pitting 
ceased and all was lovely for a time. But 
soon the joints in the steam pipes com 
menced to leak oil, and in the engines we 
have there are several flange joints between 
lubricator and cylinder, and all covered with 
cement covering. It meant no small job t 
remove covering, re-pack joints and get cov- 
ering back in place; and, with the idea that 
we might do better, we again began our ex- 
periments and found an oil seemingly «s 
good as the last that did not have so in- 
jurious an effect on the packing. Again we 
were happy, but after a time the flues be 
gin to show the old signs of pitting, so we 
are placed in the position of ‘‘ pay your 
money and take your choice.” New flues, 
and possibly new boilers or new joints 
all around. I would like to have the opinion 
of someone who has had experience with 
joints leaking oil, as to the best way to pack 
a flange joint in pipe, with material to use 
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Prefers to Pay for Catalogues, 
Editor American Machinist : 

Jam somewhat interested in the discus- 
sion of the question of ‘‘Sending Cata- 
jogues” on the side of the party sending for 
them. I sometimes send for catalogues 
with a remote prospect of sending an order, 
and frequently propose to pay for them. 
At other times I obtain them from different 
manufacturers in the same lines, so as to 
wake as good a selection as I can, solely in 
interest of my clients, only one party 
getting the order. In all cases where I 
consider a catalogue worth sending for, I 
would prefer to pay a fair price for it, as 1 
then fecl under no special obligations to 
any party to select their goods. I consider 
a good assortment of catalogues about as 
valuable a part of an engineer’s library as 
any books usually published, when kept in 
such a manner as to be easily referred to. 
Of course, like most other men, I am liable 
to errors in judgment, but to the best of my 
ability | always endeavor to select the best 
machinery or tools for which my clients are 
able or willing to pay. Wo. J. SILVER. 


the 


Lapping—A Wood Turner’s Lathe, 
Editor American Machinist : 

As one of your many readers I am favora- 
bly impressed with your editorial in the last 





generally understood among machinists. | oil or water and grinding material suited to 
‘ o | i . 
Anything is usually called a lap which is of | the work to be done, are used for producing 


a form which it is desired to produce on the 
work, and charged with grinding material 
over which the work is rubbed by hand, or, 
the lap may be driven by power. For in- 
stance, a cylinder of lead charged with 
emery and oil may be used as a lap, and 














flat surfaces upon work which may or may 
not have been hardened. Jewelers and lapi 
daries use them for finishing precious stones, 
and they are also used in finishing optical 
work. Laps occupy a very important place 
in mechanics, and their use should be un 
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when it is on the arbor in the lathe where it 

is turped, but after it is keyed or otherwise 

fastened to the spindle.—Eb | 
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New Compound Condensing Mine Pump 
—Boiler Feed Pump. 











The Buffalo Steam Pump Co., of Buffalo, 
N. Y., have made important improvements 
in their many designs of steam pumps, suit- 
able for all kinds of service. With this we 
give illustrations of one of their latest com- 
pound condensing mine pumps; and a boiler 
feed pump. 

Fig. 1 gives a perspective view ; Fig. 2, 
a side elevation; and Fig. 3 an end elevation 
in section of a compound condensing mine 
pump, one of three recently built for station 
work. These pumps were built for service 
on the Gogebic and Minnesota Iron ranges. 
The bigh-pressure steam cylinders of the 
pump here shown are 12 inches diameter; 
low-pressure cylinders, 22 inches diameter; 
stroke, 18 inches; the plungers are 7 inches 
diameter. The rated capacity is 300 to 350 
gallons per minute, delivered 600 feet above 
the station with asteam pressure of 65 
pounds in the inilial steam chest. The 
plungers are tied together with steel tie-rods 
coupled into cast-steel crossheads. The 





plungers are carried through bronze-lined 
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issue, viz., ‘‘Do you read your trade jour- 
nal?” For nearly ten years I have carefully 
read each article which has appeared in 
your valuable paper, and have invariably 
watched the advertisements therein. 

The above statement may appear com- 
monplace, but when I am known as a Car- 
penter, and so called here, I think possibly I 
am an exception to your general class of 
However, as my occupation is not 
confined exclusively to working in wood, 
and I am called upon to perform jobs in 


readers. 


brass and iron, it is many times from the | 


AmericAN MaAcuinist that I gain valuable 
assistance. 

There is one word or process occasionally 
used by some of your writers that I venture 


is but litthe understood by many machinists | 


who spent many years at the trade, and that 
is “lapping,” or what a lap is, and how 
used. Again, I would like to know some- 
thing about constructing head-stock for light 
wood lathe, say with three steps of «one to 
run at highest speed—4,000 revolutions. 
Lathe should be for small work 16° swing. 
You may say any good machinist can build 
one, but it is the experience of many that a 
good running wood lathe is a scarce article. 
Ihave two; one entirely new, recommended 
by the dealer to be good enough for any- 
body, and sent on trial. It answers a cer- 
tain purpose, but falls far short of being 
what the builder intended it to be. I have 
known men, expert turners, who rarely find 
a satisfactory running lathe. The highest 
priced ones are not exempt from the fault 
of trembling, and though any first-class 
maker is willing to guarantee satisfaction, 
it has been so long since I have used one 
that meets my desire, it would indeed be a 
treat to use an acceptable one. 
E. D. Rica. 
| We think the term ‘‘ lapping” is pretty 
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Fig. 4.—BorLER FEED Pome. 


upon being revolved in a lathe can be used 
to grind out a hole in a piece of hardened 
steel. Or the lap may be in the form of 
journal boxes which are held in a frame, 
permitting their being adjusted so that they 
will grind a cylindrical piece of work very 
smooth and to a uniform diameter. Laps 
may also be simple flat disks which are re- 


volved by power; these, being charged with! taken that the pulley is true, not merely’ 





derstood by every mechanic. As to the 


lathe difficulty, we can only say that this) 


seems to be simply a matter of balance. 


There can be little doubt, we think,*that if | 


a lathe spindle is absolutely true and in 
balance it will run steadily without trem- 
bling. The pulley should be of iron turned 


true inside and out, and care should be 


imertcan Ma 


hinvst 


| stufling box glands. The water passages are 
/50 per cent. of the plunger area. Each 
| valve chamber contains three valves of a size 
that also equals 50 per cent. of the plunger 
area; both suction and discharge valves are 
overhead, so that the plungers are always 
water packed. The caps of the valve cham- 
bers are held by swing bolts. The pump is 
| supplied through a7-inch suction pipe, and 
| the discharge is driven through a 6-inch col- 
‘umn. This pump was furnished with an 
|improved single air-pump and condenser de- 
signed for the severe duty. The 
valves of the steam cylinder are of the ordi- 
nary plain slide type, and arranged to run by 
| the ordinary duplex movement. 
| Another pump has been built on the same 


| plan. 


most 


The high-pressure cylinders are 16 

inches in diameter ; low pressure cylinders, 
| 30 inches diameter; stroke, 18 inches; diam- 
'eter of plungers, 9 inches. The rated capac- 
ity of this pump is 500 gallons per minute, 
discharged at a height of 500 feet. 

These pumps are well designed, as the il- 
lustrations show; due attention has been 
given to strength, simplicity and accessi- 
bility, so that the pump can be kept con- 
stantly in active service with a 
amount of labor and care. 
| Fig. 4 shows a perspective view of a new 
design of a duplex boiler feed pump recently 
| brought out by the same company. They 
are fitted with end suction and discharge 
pipes; and built to work against a pressure 
of 250 pounds. The water cylinders are 
fitted with removable brass linings. There 
are seven sizes of these pumps built, ranging 
from 34x2x3 to 74x5x8 inches. All the 
parts are made to templates and gauges and 
are interchangeable, so that any part can be 
quickly replaced should necessity demand 
it. The New York oflice of the Buffalo 
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Steam Pump Co. is at 76 John street 
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Balancing Marine Engines. 


The matter of balancing marine engines is 
now, we think, one of the most important 
problems that confront the marine engineer. 

Though the piston speed which has been 
reached by marine engines is high, it is by 
no means as high usually as that regularly 
employed in fast-running locomotives with 
entire satisfaction, and lack of perfect bal- 
ance seems now to be the chief obstacle to 
higher speeds. 

This being true, the importance of a paper 
recently read before the Institution of Naval 
Architects, by Mr. A. F. Yarrow, becomes 
apparent, for he seems to have shown a way 
to materially increase speed, by a system of 
balancing. Mr. Yarrow’s paper is published 
in Engineering, of the 8th inst. He had first 
made a systematic study of vibration of 
steam craft and of its causes; his conclusions 
being that vibration was not caused usually 
by the screw, he having removed the pro- 
pellers from the shafts in some instances, 
and by an instrument which he devised, 
proved that the vibration was just the same 
with the engines running at the same speed, 
whether the screw was on the shaft or not. 
Where a change of screws had resulted in 
improvement in respect to vibration he at- 
tributed this improvement mainly 
change of speed of the engines which had 
resulted from the change of screw. Again, 
where it had been thought that vessels vi- 
brated excessively because of structural 
weakness of the hull, and additional bracing 
had resulted in improvement, he believed 
the improvement due not to additional 
strength, but to additional weight; the effect 
of either a change of speed of the engine or 
of a change of weight of the hull being to 
prevent the hull from vibrating in a period 
identical or synchronous with the revolutions 
of the engine. He believed it possible to so 
proportion the weight and length of a hull 


to a 


to the revolutions of the engine as to avoid 
vibration by making them non-synchronous, 
but a better way seemed to be to so balance 
the engine that it would bave no tendency 
to produce vibrations at any speed. 

By calculations and experiments he haa 
shown that this could be done perfectly, by 
arranging what he called ‘‘ bob-weights,”’ 
which were given a vertical reciprocating 
motion by means of eccentrics on the crank- 
shaft, these weights moving upward when 
the pistons moved downward, and vice vers. 
In the case of a single cylinder engine or of 
a tandem compound, where the bob-weights 
can be placed at each side of the cylinder 
and can have the movement as the 
piston and other reciprocating parts of the 
engine, the two weights are made each 
equal to half the weight of the reciprocat- 
ing parts of the engine. Where one weight 
must be farther from the cylinder than the 
other it is made proportionately lighter, the 
two weights being still made together equal 
in weight to the reciprocating parts of the 
engine. Where the stroke of the beb 
weights is to be less than that of the piston 
they must be proportionately increased in 
weight, while if they have a greater stroke 
they may be lighter. A certain proportion 
of the weight of the connecting rod, depend- 
ing upon its weight and the lateral motion 
of its center of gravity, was balanced by a 
rotary weight attached to the crank, the 
weight of the remainder of the rod being 
added to the bob weights. 

For triple cylinder engines only two bob 
weights were found to be necessary, these 
being placed forward and atthe rear of the 
engine. In making the calculations for 
these, each set of reciprocating parts was 
first considered separately, and the weights 
necessary to balance it determined, sup- 
posing these weights to be attached to uni- 
form disks attached to the crank-shaft. The 
amount and position of all these weights 
being determined, and supposing these disks 
so weighted to be attached to the shaft, the 
engine would be balanced vertically but not 
horizontally, and it would be the same if 
these several weights were removed and a 
single weight equal to the sum of all the 
others, and having the same position of its 
center of gravity, were substituted for them, 


same 





This weight, when made to reciprocate in- 
stead of rotate, balanced the engine per- 
fectly, as numerous experiments conclu- 
sively showed. The calculations necessary 
to get good results are simple, as will be 
perceived, but the author pointed out that 
it was very necessary that they should be 
based upon accurate data, calculations of 
the weights of the parts made from draw- 
ings not being sufliciently exact—the finish- 
ed parts must be weighed. 

There are many fast steamers in which 
vibration is so excessive as to make this one 
of the most unpleasant, if not the most un- 
pleasant feature of a voyage in them, and 
besides, itis undoubtedly true that excessive 
vibration increases the wear and tear upon a 
vessel. There are some screw 
running in New York harbor that would be 
greatly improved by such balancing, and it 
is to be hoped that Mr. Yarrow’s system will 
soon be applied to all screw boats. 


ferry boats 
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Decisions Which Do Not Decide. 

It often happens that a good lawyer is re- 
quired to decide just what a decision of a 
court really means and what its 
quences will-be to the parties in interest 
Tothis fact is to be attributed many of the 
misleading items published regarding court 
decisions. But, on the other hand, many of 
such items are the result of pure carelessness, 
and as such carelessness sometimes results 
in positive and entirely undeserved injury to 


Cconse- 


manufacturers who are interested, especially 
in suits for infringement, it seems appropri- 
ate for us to say a few words on the subject, 
and to define our position in regard to the 
publication of such matters. 

We cannot do this beiter perhaps than by 
referring to a case which recently occurred, 
and wherein a number of our contemporaries, 
in their haste to publish what they consid- 
ered an interesting item, and possibly to 
meet the wish of an advertiser, announced 
on their own responsibility that a certain 
manufacturer had gained an important vic- 
tory over a competitor in a suit for infringe- 
ment, the legitmate inference to be drawn 
from these publications being that the parties 
against whom the decision had gone would 
be obliged to go out of business entirely—a 
view of the matter which is very far from 
being sustained by the text of the decision, 
which shows that it is comparatively unim- 
portant. The publication of these mislead 
ing items resulted in this instance from the 
publication of a circular by the winner of 
the suit, in which statements were made that, 
while justified to some extent by custom in 
such matters perhaps, were, to say the least 
of it, not judicial nor unbiased, and, taken 
by themselves, were well calculated to lead 
to a different conclusion that which 
would be arrived at from reading the de- 
cision itself, or even that part of it which 
was published in the circular referred to, but 
Which few editors, we suppose, would feel 
like taking the time to read with any care. 


from 


The result is that some of them are being 
asked to retract and explain. 

The fact is that no suit for infringement 
is finally settled until it has been decided by 
the highest court, or until one of the liti 
gants abandons the contest and declares that 
he will go no further with it. Many of the 
decisions, therefore, which really do involve 
important matters do not at all decide the 
matter finally, because both parties are well 
aware that the case is to be carried higher for 
final decision. Of course, the party who wins 
such a suit in a lower court is justified in 
announcing the fact, even though he knows 
that the matter is not finally settled ; but 
that does not, we think, justify a technical 
journal in publishing the news in such a 
way asto injure one side or the other, or 
cause disturbance among the users of the 
device in question, Usually there comes a 
time in all such contests when their final re- 


sult can be known; then there is no injustice | 


fact, the ends of 
justice may be served by such publication. 
But it cannot be expected that parties toa suit 
will make unbiasedstatements regarding it; 
in fact, experience shows that some of them 
will make statements which are very much 


in publishing it, and, in 


colored by their interests in the matter. | 
is natural that this should be so, but 
not to the best interest of any one concerned 
that this bias should influence the tou» of 
comments or announcements published jp 
journals supposed to be impartial, and ') pe 
concerned only with the exact and rally 
significant truth of the matter. , 
peenreaee nee 
Economy or Meanness. 


We have before ¢his alluded to the 
that the Navy Department had insti 
some reforms bringing the methods nore 
nearly in accord with the best practic jp 
private establishments devoted to the «ime 
lines of work. These reforms have resii\teq 
in greatly increased efliciency, and there js 
no doubt whatever that the government js 
saving thousands of dollars annually by 
them. 

We note the inauguration of a reform ip 
the method of paying off employes, how 
ever, which, we think, carries the matter of 
economy a little further than looks well for 
such a nation as this. It seems that there 


had been the usual amount of red tape at. 
tending the operation of paying off, two men 
being required to witness the paying, ind 
there were other features, making the pro 
cess a complicated and tedious one. Now it 


is ordered that the paying operation s),:jl] 
not only be divested of its grotesque feat. 
ures, but that the paying is to be done out 
of working hours, so that the men and not 
the government shall lose the time that is 
still necessarily required. This, it is an- 
nounced, is in imitation of private concerns, 
but we can mention many of the best manaved 
private concerns in which the men are paid off 
in working hours, the several foremen, or 
some one especially detailed for that duty, 
handing each man his envelope in his place, 
and while at his work. Such a method of 
paying does not, as we know, result in any 
serious loss of time to any one, whereas, 
when paying is done after working hours, 
some of the men are usually delayed consid- 
erably. 

We have never heard of an instance where 
office employes were paid outside of office 
hours in order to save their time to the em 
ployer, and we cannot see why shop men 
should be treated differently from oflice meu 
inthis respect. It is well enough and proper 
for the U.S. Government to practice eco- 
nomical methods, but we do not think it 
should descend to meanness its 
ment of employed citizens. 


in treat 


——- ome 
The English Miners. 


A very significant thing in connection 
with the recent disturbance among the men 
in the coal mines of England is the fact 
that many of the miners are declaring tliat 
they know the operators’ margins have been 
reduced below what they ought to be, but 
that wages certainly have been reduced to 
the lowest possible figure, and that it is the 
mine owners, who pocket their exorbitant 
mining royalties, that are oppressing both 
the operators and the miners. The latte: 
declare that for their part they propose to 
remedy this state of affairs as soon as possi 
ble by political methods, and that if the 
operators do not join in the effort to remedy 
it they must look out for themselves. The 
miners point to the fact that in many 
the owners of mines—men who 
neither themselves nor their ancestors fo 


stances 


generations back have ever done a stroke of 
useful work of any kind—get in royalties 
more per ton than the miners get for mining 
the coal, and thus they have the spectacle 
of such men receiving a gross income from 
a mine, largely exceeding the combined 
gross income of the mining community 
which was doing the work. Of course, 
whatever is burdensome to miners and mir 
operators in England is burdensome to her 
industries generally, and when harmonious 
action can be secured by employers and e1 
ployed, looking to the common 
against oppression, the way will be cleat 


for some reforms which now seem far « 





| We believe there are many instances in t! 
as Well as in Other countries where emp) 
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rs and employes, who each believe the 
ier is oppressive and unreasonable, would 
| by opening their eyes a little that the 
\| oppression comes from the outside, and 
could be lessened by intelligent and con- 
rted action. 


ASTIONS mp) 
p ue SWERS. 


Questions of general interest relating to subjects dis 
Cu sed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a@ separate 


sheet. 

















{84) H. G., New Castle, Pa., asks: Is 
there a school of any kind where pattern 
making in all its branches is taught? A.- 
So far as we know there is no such school. 








185) W. H.,——, asks: How are Jawn 
mowers so truly ground at the factories? 
| should like to know, so that I can do it my- 
self. Filing will not do, for that makes the 
eige of the knives uneven. A.—They are 


ound in the same manner as milling cut 
ters are ground, @. ée., the sbaft upon which 
the knives are mounted is supported either 
upon centers or in suitable bearings, adapted 


to slide along endwise in front of an emery | 


wheel. In front of thisemery wheel is fixed 
, small rest upon which the edge being 
vround rests and slides, the same as in grind 
ing milling cutters. 


(186) C. §., Philadelphia, Pa., writes: 
Please give me a method for laying outa 
cone to get the curves in making a funnel of 
sheet metal. A.—See our issue of Decem- 
ber 19, 1889, page 4 2. Please give me a 
rule for finding the flow in a given size of 
pipe from a tank at any given height. A.— 
See answer to Question 21, in our issue of 
January 14, current volume. 


(187) Reader, , asks: What is the 
name of a square thread cut on a shaft 
whieh returns on itself, crossing from right 
to left without ending, usually employed 
where a slow shifting motion is desired ? A. 

We do not know that there is any gener 
ally recognized designation for 
thread, but itis sometimes and may be prop- 
erly called a ‘‘crossed thread.” 





(188) J. F., ——, asks: Can a pulley be 
properly balanced upon an arbor that is 3 
smaller than the bore of the pulley?) A.— 
We have never tried to balance a pulley 
upon such an arbor, nor have we known of 
others trying it. It might be done pos 
sibly, but we should think that even if ac 
complished, it would be tedious and ex 
pensive compared with the usual method by 
a properly fitted arbor. 


(189) M. A., Torino, Italy, asks: What is 
the best and most practicable augle to make 
the teeth of spiral spur gears which are run 
together on shafts which are parallel, the 
proportion of the gears being 1 to38? A.— 
We do not know that we can say What the 
best angle should bein such acase. The only 
object in making the teeth spiral is to se 
cure smoother running than would other- 
wise be the case, and the angle is usually 
made such that one pair of teeth retain their 
contact at one side of the gear until the 
next pair are in contact at the other side. 


190) D. B., , asks: What would be the 
end thrust on the foot-stock of a lathe witha 
parallel shaft weighing 2,700 pounds, rest- 
ing on the centers which are the standard 
60 angle? Is this right, making no allow 
, 2,700 x .5 

866 

779 pounds on one center, taking the sine 
ind cosine of 80° as the height and base of a 
triangle, as it bears on the top of the center 
only ? A.—Your method brings the correct 
result, but it might be arrived at a little 

iore directly by saying that the end thrust 
would be as the tangent of the angle of 30°; 
then taking half the weight of the shaft, 
350 pounds, and multiplying this by the 
ngent of 80°, .5774, we get 779.49 pounds. 


ance for friction : 1,508 + 2 


191) G. E., ——, writes: I am appren 
ed ina large machine shop, to serve five 
years, Lam going to be a lathe hand, My 
friends say Lought to learn vise work also. 
Do you think I am right io learning one 
branch only ? Also if L can get employment 
isy asa lathe hand? A.—We do not think 
ou are pursuing the right course. Five 
years’ apprenticeship should be plenty long 
chnough to give you a good insight into the 
inachine trade generally, and if you have any 
natural ability whatever it is simply absurd 
fer you to serve five years’ time in learning 
to do lathe work. You cannot get work as 


easily if you are only a lathe hand as if you 
were an all-round machinist, capable of do- 


ing a good job at anything that came to 
hand. 


(192) Veritas, Philadelphia, Pa., writes: 1 
have a compound non-condensing engine 
with the following data I will be obliged to 
you if you will show me how to obtain the 
initial and terminal pressure of the low- 
pressure cylinder; also the horse-power of 
each cylinder; steam pressure is 100 pounds, 
diameter of high-pressure cylinder, 12. inch- 
es; diameter of low-pressure cylinder, 20 
inches; stroke, 14 inches; revolutions pe’ 
minute, 250; cut-off at } stroke in both cyl- 
inders; the high-pressure cylinder exbausts 
directly into the low-pressure cylinder, A.— 
The rules fer finding the initial and termi 
nal pressure in the large cylinder of a com 
pound engine, and the horse-power which 
the steam will develop in each cylinder, are 
given in the articles treating on compound 
engines, by J. Tribe. Examplesare worked 
out, the whole subject is thoroughly ex 
plained, and after a careful study of these 


}articles youshould have no difficulty of ap 


plying the rules to any compound engine 
See our issues of August 20, 27, and Sept»m 
ber 10, 1891. 


(193) F. K. A., , Writes: Please give 
a rule for cutting triple threads on the lathe, 
if thereis any. A.—The most practicable way 
usually is to select a gear for the stud which 


| is divisible by three, and when one thread is 


}cut mark this gear and 


the intermediate, let 
the Jathe stand with the nut closed and all 


| lost motion taken up, slip out the intermedi 
}ate, turn the Jathe until the gear has made 


| mediate into place again, 


one-third of a revolution, and slip the inter 
This, of course, 
is where the stud runs at the same speed as 


| the lathe spindle; where it runs half as fast 


|of the threads—?. ¢., 





such aj} 


| 


| carriage after cutting each thread 


| the gear must make two thirds of a revolu- 


‘ion before restoring the intermediate to its 
place. The same proccdure is followed with 
the third thread. The same thing may be 
accomplished by turning the gear on 
the screw, and thus advancing or retarding 
the carriage by an amount «qual to the pitch 
of the thread. For instance, suppose the 
pitch of the spiral to be one inch. The pitch 
the distance from the 
center of one thread tothe center of the next 
— will be one third of this, and so one-third of 
an inch will be the distance to move the 
Suppose 
the lead screw to have four threads per inch, 
it will therefore be necessary to turn the 
lead screw §, or 14 revolutions, 

(194) HL. IT, , Writes: A. has a hori 
zontal hydraulic cylinder with one piston, 
and admits water under pressure at one end 
of the cylinder. Bb. has the same size cylin 


|der and the same pressure, but has two 


pistons, admitting the pressure in the cen 
ter of the cylinder, and forcing the pistons 
towards the ends. B. claims that he can 
develop twice the power with his arrange 
ment that A. can develop with his, while 
A denies this. Whoisright ? A.—If the 


| water is admitted to the cylinders in each 


case, so that the pressure is maintained 


/during the movement of the pistons, or so 
lthat the average pressure throughout the 


stroke is the same in all cases, and_if each 
of B.’s two pistons move at the same rate as 
A.’s one cylineer, the power developed by 


B.’s arrangement will double that devel 
oped by A.’s. These conditions can be 
obtained in practice. 2. What is the ad- 


vantage, if any, of transmitting power by 
ropes? A.—Generally speaking, it is doubt 
ful if there is any advantage, except in 
cases Where gears or belts would be inad 
missible, and in Eogland, where r-pe driv 
ing has been largely used as a substitute 
for gears, they are returning to gears, using 
cut gears instead of cast gears, as formerly. 
We have already publisbed a rule for de- 
signing the grooves, and it will be found in 
our issue of July 21, 1888. 


(195) M. 8., Grenchen, Switzerland, asks: 


| What is generally considered the best Jubri 


cant for 14° shafting running 230 revolu 
tions per minute—oil or paste? ..—We 
think that oil is generally considered to be 
best for such a shaft. 2. What experience 
has there been with selt oiling hangers in 
the U. S.? Do they really need refilling 
but once in four months, as some manufact 

urers Claim? A,—S,.If viling hangers are 
extensively used in this country, and 
generally fcund to be satisfactory, 
cases We think there is no doubt 


that they 
will run four months without refilling. 
3. How is the oil conducted to the shatt? 
A.—There are various methods of doing 
this. Some do it by wicking or other} 


fibrous material, which rests in an oil reser 
voir below, and comes into contact with the 


shaft at certain points near or at the top of 
the bearing. Others use a small Chain, 
which conveys the oil. Many engincers, 


however, prefer a box of the ordinary type 
provided with a self-feeding oil cup applied 
at the top of the box, and in addition to 
this, such boxes are sometimes provided 
With an open cup at each end, in which is 
placed tallow and oil of such a consistency 
that it will melt and runinto the box if 
its temperature rises above the ordinary 
| Summer temperature of the air. 


are 
In some | 


(196) J. W. B., —_, 
a train of spur gearing, which includes fou 
driving gears, four driven gears, a drum 
over which a chain is wound to raise 60,000 | 
pounds weight, and a pulley on which is} 
placed a double belt. The pitch diameters | 
of all the gears are marked on the sketch 
but we disregard this, because he states that 
the first driving pinion runs 150 revolutions 
and the drum 3, thus giving us the ratio of 
the train. at Ile says he bad a 
36 x6" pulley with a double belt driving 
this train, but did not get suflicient power 
and he now proposes to put on a 48° a9 
pulley, and he asks: Will this give me 
enough power?) A.—The ratio of the train 
is 1 to that if the pulley were the 
same size as the drum surface would 
move 50 times as fast as the drum, and 
therefore the force required to just move 
it, disregarding friction, would be , of 
60.000 pounds, which is 1 200 p yunds 
pulley which it is proposed to put on is 
{8 diameter, and therefore the force re 
quired to move it will be less. The drum is 
28.0° diameter, and with a 48° pulley the 
force require d to be applic dtotherim of the 
pulley, in order to just establish equilibrium, 


sends us a sketch of 
r | 


| 
| 
| 
| 


once, 


20, sO 


its 


will be 48: 1,200: : 28.5: 712.5 pounds 
Witha’ belt the straia per inch of width 
. 712.5 . 
will be , or 7) pounds, In such a 
9 
train we should add 40 per cent. for fric 


tion, Which would give 110.6 pounds pen 
inch of width, whieh is more than the belt 
should be re quire d to do We should there 
fore use a 15° double belt, thus reducing 
the strain in the werking side of the belt to 
about 66 pounds per inch plus the strain on 


the slack side. Another 


employing the formula 
Hx 1.925 
BES 


in Which W = the width of double belt re 
quired, // the horse power, J) the diameter 


WW 


of the pulley in inches, and # the num 
ber of revolutions per minute, we have, 
substituting the proper figures for the 
case in hand, 

, 5698 > 925) " 

NW : ‘ low 

wx 150 
for the width of belt required 
(197) A. Q,, Worcester, Mass., writes ] 


have sent you by express asmall package 
containing samples of steel plated stock, of 
which I give you a description, and I de- 
sire, and would be greatly benetited by an 
explanation in your Question and Answer 
columns as to cause of the imperfections, 
The steck is made in pieces 70 inches long 
which have a twist fo them, one turn in 70 
inches. The stock is made by welding and 
rolling ; a very bigh grade of improved 
used. The cut or split in 
two, and makes two pieces, each of which 
is heated and _ fitted 
grou.d on each side just enough to take off 
all the scale formed im working the stock 
Phe pieces are then twisted cold by run: ing 
them through two sets of The first set 
is Stationary; the 


steel is stock is 





rolls. 


second sct is 


{the heat is evenly distributed; then hard 
lened to What they call a hard,” so 
fthat they cannot be touched with a file 
Before the stock is cold it is run through 
the rolls again, so us to be the twist is 
right, <Atter this, the pigces are sent to the 
shop, and are polished en wooden wheels 
12 inches in diameter, and covered with No. 
10 or No. 90 emery; the surface speed is 
about 4.000 feet per minute. We go 
the stock fourtimes on cach side, and 
uptil they are nearly finished can we 
any detects. There are three forms of dé 
fect. First, you will find the steel cracked; 
second, where the steel joins the iron you 
will tind cracks or scratches, ; 
the top of the 


ie O}ASS 


sure 





Ove! 


see 


somelnines On 
extending to the 
same distance on the iron; third, the pieces 
are covered with spots, and will 
break at these spots. The 
that all these detects are « f 
ing, and the firm by whom I am employed 
avice With him. 1 claim that the defects 
1 and 2 are by twisting when 


steel, and 


sometimes 
| in 


iused by polish 


POremAn ¢ 


caused the 


stock is not in the right Condition, or too 
| cool, The third I cannot explain, but I 
| have my Opinion, and believe that none of | 
j the dete ctsare caused by polishing, although 
|we have to warm the stock somewhat in 
| polishing If you will kindly give me your | 
| best judgment in regard to the trouble [| 
i Will be greatly obliged, and it will li ip me 
very much, A.—The tirst defect to which 


you refer we believe to be due to twisting 
the stock without heating it. The second 
defcct we believe to be due to some hard 
evidently scratched, and this is done during 
the polishing The third defect is 
due to flaws in the material. 


yrocess, 





| ensertion under this head. 


The | 


| for Hoibrook’s new 


method would be | 
to consider that the 60,000 pounds raised at | 
3 revolutions of the drum per minute would | 


require 40 7 horse-power. Adding to this | 
10 per cent. for friction, the belt would | 
have to transmit 56.98 horse power. Now | 


loa given Circle, then |< 


made to} 


change to any angle desired, so as to get 
more or less twist. The pieees are then 
heated in an oven, or brick furnace, where | 


not | 


| foreign substance on the wheel; the stock is } 
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| By P 8S. DINnGEy. 
| 
| PLUG VALVES, 

II. 
There have been so many improvements 


ranede in Valves in recent years, that the ordi 
nary plug valve is becoming almost a thing 
One of 


of the past the reasons why many 


envinecrs have discarded the old forms, is 


the liability of the plug or tumbler to fasten 
itself so tightly in the shell as to make it 
for this 


termed, is 


hard to turn. The cause sticking 


fust,” as it is generally not 


ulways the one so often given, viz., corro 


sion, but is rather the unequal expansion of 
the 


proportioning of metal in the two parts, 


the plug and shell, sometimes due to 


bad 
the shell of cast-iron and the 
The 


dilferent 


and by making 


|plug of journal metal making of 


| these two parts from metals may 


prevent corrosion, but it rather increases 


the tendency to unequal expansion, 
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Fig. 9 is a section of a form of plug valve 
known in England as the ‘ Etchell Tap,” 
and is used mostly as a blow-off valve. The 
advantage claimed for this design over the 
old style is that it will not stick fast in its 
seat. The plug being inverted, a better 
distribution of metal is obtained, permitting 
the steam or hot water to circulate all 
around the inner parts of the valve, dis- 
tributing the heat, by which means un- 
equal expansion is obviated to a very large 
extent. 

It is not intended under the above head 
ing to discuss the merits of valves, so much 
as to show the manner of constructing the 
patterns and core boxes; yet these few gen 
eral remarks will not be out of place. 

The pattern for the body of the valve is 
parted through the same plane as that of 
the section. Fig. 10 represents half of the 
pattern of the shell or body without the 
bonnet and stufling box. The ball part of 
this shell, and the two core prints, are turned 
between its two centers A 2B, while the in- 
let piece is turned separately and fastened 
to the ball part, the latter being cut off flat 
to dotted lines for that purpose. 

For large valves it is advisable to build 
up this pattern hollow, of segments, instead 
of making it solid, as shown, because a 
large solid block will shrink and crack, in 
which case it generally becomes necessary 
to plane off the joint of the pattern, to 
make the halves fit closely together again, 
as they should. 

By referring to the section in Fig. 9, it 
will be seen that two core boxes are needed 
for the shell, one for coring the space in- 
side the conical part, and the other for the 
outside. Let these two spaces be desig- 
nated Cand D. The core box for the space 
D is shown in Fig. 11, and as two half cores 
made from this box would not match each 
other if pasted together, the box is arranged 
so that the cone # can be taken out and lo- 
cated at #’, by which means half cores can 
be made that will match each other when 
put together; a ) is a core print let in flush 
with A—before rolling the core over ona 
plate, the cone 7 is drawn out and the space 
filled with green sand. 

Fig. 12 isa core box for the space Cin 
Fig. 9, and is pasted in the main core D at 
ab, when dry. The view to the left repre- 
sents the side view of this box. 

Fig. 18 is a pattern of the tumbler or 
valve, as seen in the section in Fig. 9. This 
pattern is intended to be molded on end, 
with square part G@ down. The core, which 
is shown by dotted lines, is carried by the 
two core prints marked ¢ d. Notice that 
these two prints, of which f is an end view, 
are carried nearly to the end of the pattern. 
This, of course, is necessary for the sake of 
molding, and for dropping in the core; but 
provision is made in the box at 2 2, Fig. 14, 
by which this part of the print is filled in 
by the core, so that the molder is saved the 
trouble of building over the core. 

It is unnecessary to show here the way 
of making the patterns for the stuffing box 
and gland seen in section in Fig. 9, as they 
are sasily made that it would be unin- 
teresting to ordinary pattern makers. 

me 

In most points we consider ourselves as a 
nation much farther advanced in civilization 
than Turkey; but we notice that the Turkish 
government has recently issued an order 
prohibiting the:importation of patent medi- 
cines. We do not, of course, think that that 
nation is most civilized that does most to 
prescribe what its cilizens shall eat, drink or 
take as medicine; but if public sentiment 
in Turkey approves of the exclusion of 
patent medicines, we should say that there 
are some things at least which we might 
learn from Turkey—we, a nation of people 
who largely overwork and otherwise mis 
treat ourselves, and then let our imagina- 
tions decide what the trouble is, and what 
the remedy. 


SO 
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Power Pumps. 

In our issue of April 28 we described the 
duplex and triplex pumps made by the Low- 
ville Iron Works Co., Lowville, N. Y. By 
mistake no cut of the triplex pump was 
shown, two electroty pes of the duplex pump 
being used instead of one of each; hence we 
publish cut of triplex herewith. 

————_ +e - -——--— 
Apprenticeship and Technical 
lion. 


Eduea- 


By Isaac WHITEHEAD. 


The question of the best methods to ‘‘ de- 
velop a good mechanic ” is a vital one. We 
are all anxious to find its best solution, the 
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TRIPLEX PowER Pump. 


there is the least possible to learn, we find the 
most apprentices, as itis a position where the 
employer can get the greatest return for the 
least time spent in instruction. Even here 
it is the exception rather than the rule that 
the boy gets the opportunity to learn to 
operate more than one or two machines. 
The idea is simply that they can be hired 
under the name of apprentice for less than 
as helper. 

In my seven years’ apprenticeship, the reg- 
ulation period then in Eugland, [ judge that 
two years wasspentin waiting upon the men, 
no knowledge gained except through the 
eye, while the rest of the time was a constant 
struggle of the employer to keep me on 
what I could do, while I wanted to learn by 
working upon something I could not do. It 
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welfare, and the citizen for the country. 
There is no doubt the apprenticeship sys 





It is said that the Pennsylvania Railroad 
Company will spend $5,000,000 on the road 


; ; : | 
west of Pittsburgh before the opening of the 


World’s Fair; this does not include rolling 
stock and motive power. 


tem has passed its period of usefulness, and 
in most of the places where it still exists, it is 
a fraud upon the boy and the boy upon the 
trade as a machinist. In machine shops 
where the work is rough and simple, and 
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PATTERN MAKING.—SEE PAGE 9. 


parents for the boy, the boy for his future) was a true saying among the men that a man 


learned more of his trade the first two years 
in other shops than in all his seven years’ ap- 
prenticeship. 

Iam glad it is going out of practice, as it 
will be replaced by a far superior methed in 
the technical and manual school training 





groundwork, from which any specialty of 
manufacture may be entered into with inte!- 
ligence. 

The majority of our machine tenders now 
are laborers that have been trained to that 
machine alone, and they are stereotyped in 
all their work; but takea man that has been 
taught the principles of mechanics, and he is 
able to grow and improve upon the mech 
anism and handling—such persons aloue 
are the mechanics. 

The principles of mechanism, which are 
applicable to all shops, can be taught in the 
schools, illustrated in drawings, and proved 
and developed in the laboratory sufficient 
for their perfeet understanding, so that it Lx 
comes not a question of memprizing, but 
actual knowledge. In many ci'ies thie 
training is forming a part of the studies of 
the public schools, so that a boy or girl o: 
leaving the high school will be fitted to 
enter life’s work in mechanics as well as in 
the professions towards which their educa 
tion has been in the past more specially 
adapted. 

I do not assume that the training possible 
in school or college can turn out practical 
mechanics, any more than lawyers and pol: 
ticians, which is the nearest the old systeni 
reaches at present to practical work. It isa 
mistake to assume that this school training 
is for foremen and managers only, and that 
they can skip the workshop experience and 
begin at the top. This idea has brought 
upon the training some ridicule, but it should 
be considered as a preparatory groundwork 
for a thorough knowledge of any mechaniea! 
business, and that the specialty manufacture 
will call for further training, just, also, as 
any mechanic going from one production to 
another has much to learn before he is an ex 
pert in its production. 

The union of the manual with the techni- 
cal training is but the reflection of the uni 
versal desire of ambitious boys who wish to 
know the principle involved in the work 
they are doing. The good mechanics of to 
day, and in fact of all time, have taken this 
course, virtually by self-instruction during 
its application. To the study in evening 
science classes during and subsequent to my 
apprenticeship I ascribe more of my success 
as a workman than to any other agency. 
We must not forget the fact that, though we 
speak of an apprenticeship stage, yet a good 
mechanic is always learning, and when I say 
that the school training is a preparatory 
work, so also all our lives we are laying that 
foundation for future excellence. 

The first groundwork, therefore, should be 
laid in a systematic and careful manner, 
‘order being the first law of nature.” 

Now, this is not possible in the present 
state of competitive production, but in an 
ideal training we would arrange a series of 
progressive. exercises, each exemplifying a 
principle of mechanics or operation. 

This education is not one-sided, as in the 
case of specialties, but is aimed at the com- 
plete development of the mechanical facul- 
ties, which, when afterwards applied toa spe- 
cialty, will be able to bring to bear a broader 
vision, and not like the machine-tending la- 
borer, who, like his machine, must act always 
the same from imitation rather than reason. 

The best solution of this question, there- 
fore, is in the action of many of the public 
high schools in their adoption of manual 
training in connection with their science 
studies as the necessary Jaboratory to its full 
comprehension, in conjunction with the 
study of English, etc., thus fitting them 
better for the position in life they will be 
likely to be called to occupy. 

If this course is generally adopted a much 
greater percentage of children will stay 
longer at school and get the benefit of the 
higher practical education; and socially the 
mechanic will stand upon a higher plane, 
more in keeping with his importance as a 
factor in this age of progress. 

—— 

The ofticials—following the usual course 
in such cases—refused to make known the 
manner in which Engineer Gray was killed 
by the machinery of a ferryboat running be- 
tween New York and Jersey City. A New 


which is now commencing as a preparatory | York daily has found, however, by inter- 
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viewing the deck hands, that ‘‘it seems that 
from some cause, at present unknown, the 
engineer, Joseph Gray, fell into the slot in 
vhich the pistons of the engines work.” This 
makes it clear, in spite of the uncommunica- 
tive officials. 























The Standard Machinery Company has been in- 
corporated at Philadelphia, with a capital of $25,- 
«0, to manufacture knitting machines. 


‘he Kootenay Powder Works Company, with 
@25.000 capital stock, has been incorporated, to 
manufacture explosives, at Nelson, B. C. 

A portion of the tool equipment of the Grant Lo- 
comotive Works is being put in position. The 
works will be ready for operation about July 1. 


Wm. J. Betterton, Samuel T Morgan and Charles 
L. Betterton have filed charter for the Dalias 
smelting Co, of Dailas, Tex.; capital stock, $30,000. 

Goddard Bros.’ foundry, blacksmith and machine 
shops at Fremont, Wash., which were destroyed 
by fire on the 21st ult., will be immediately re- 
built. 

A $20,000 stock company is bein formed, to man- 
ufacture the Dupont trip hammer, the Howard 
saw table and the Howard saw gummer, at St. 
Johnsbury, Vt. 

The Northern Pacific Car Truck Co., of Chicago, 
Ill. has been incorporated, with capital stock of 
$2,000 000, by George E. Marden, Francis W. Parker 
and J. Etliott. 

The Lloyd- Booth C9., of Youngstown, Ohio, has 
purchased the .Etna machine shop and foundry, at 
Warren, O., and ins.de of 30 days the works will be 
in full operation. 

J. S. Murdoch, J. F. Ficken, A. T. Smythe and 
others have incorporated the Charleston (S. C.) 
Construction Co., to deal in machinery. The capi- 
tal stock is $50,000. 

E. L Deane, Holyoke, Mass., has issued a circu- 
lar and price list of T-square with patent adjust- 
ment and swivel, made in hard rubber, wood, and 
transparent amber. 

Tne Union Iron Works and Steam Heating Com- 
pany has been incorporated at Ottumwa, Ia., with 
a capital of $60,000, and will conduct foundry, iron, 
brass and machine shops. 

The Franklinton (N. C.) Cotton Product Co., re- 
cently incorporated, will erect a cottonseed-oil- 
mill and fertilizer factory this season, and later 
may erect a cotton factory. 


The Flateau Manufacturing Company, of Dallas, 
Tex., recently incorporated, will manufacture 
malleable iron, doube and single trees. John H. 
Trayler and others are the incorporators. 


The new structural steel plant at Duluth, of 
which James E. York is general manager, is to be 
located at Ironton. A bonus of $125,000 has been 
raised. The output of the plant is estimated at 100 
tons per day. 

J.H. Horne & Sons Covo., Lawrence, Mass., have 
decided to bu ld a new machine shop 64 feet wide 
by 107 feet long, and have placed the contract for 
the same with The Berlin Iron Bridge Co., of East 
Berlin, Conn. 

There is water-works agitation in Asheville, N.C.; 
Holyoke, Mass.; McKeesport, Pa.; Dothen, Ala.; 
Walden, N. Y.; Portland, O.; West Miuiton, 0O.; 
Kenton, O.; Burke, N. Y ; West Liberty, Ia.; Pres- 
ton, Ia.; Idinburg, Ind.; Welishire, O. 


It is likely that Big Stone Gap, Va., will have 
more tron furnaces. President Bird, of the Appa- 
lachian Steel and Iron Coa., is negotiating with 
Pennsylvania parties relative to the location of two 
more furnaces in that vicinity. 


The Haberkorn Air-brake Co., at Fort Wayne, 
Ind., has been formed, for the purpose of manufac- 
turing alr-brakes. The capital stock is placed at 
$500,000. Theodore H. Haberkorn, Alfred D. Cressler 
and others are directors of the company. 


The Wiilford & Northway Mfg. Company have 
commenced the erection of a plant at Jordan, 
Mion. The main structure will be 27648 feet, two 
stories high, and the foundry will be 180x48 feet. 
Operations will begin June 1, with 125 hands. 


The Central Railway Co., Baltimore, Md., has 
awarded contract for the erection of its power 
plant to the Thomson Houston Electric Co., of Bos 
ton, Mass. An improved switchboard and light- 
ning arrester is to be included in tue equipment. 


In Westerly, R. I., the chief new enterprise un- 
dertaken since the passage of the M:Kinley act is 
a large thread-mtll, which Robert Clark, of New- 
ark, N.J., is mainly interested in. This mill will 
probably be ia operation within four or five 
months, 


The Wuerpel Switch and Signal Co., of East St. 
Louis, has been incorporated, for the manufacture 
of railway and mining appliances. The capital 
stock is placed at $100,000. The incorporators are 
Morris Wuerpel, Pierre Chouteau, Charles H. Huff, 
and Richard C Ludlow. 


Shelby Steel Tube Company, Shelby, O., have re- 
ently inoreased their capital stock another $100,- 
000. Itis thelr intention to erect two more build- 





ings, which will give a capacity of over 7,000,000 
feet of tubing per anfium. This will require addi- 
tional machinery and the employment of some 300 
or more hands. 


Under the new and energetic management of R. 
E. Townsend, president, and H. L. Perrine as engi- 
neer of the Buffalo Steam Pump Co., Buffalo, N. Y., 
important improvements have been made in their 
line of steam pumps suitable for all kinds of serv 
ice. At present the full capacity of their works 
is tasked to fill the orders promptly. 

The Chicago Chemical Solution M’f’g. Co., 218 
La Salle street, Chicago, IIl., issue alittle pamphlet 
relating to the use of the Acme Chemical Solution 
for cleaning castings, scaling of plate iron and 
steel, cleaning iron for galvanizing, tinning, ete. 
It isclaimed for the solution that it is much supe- 
rior to acid, tumbling, etc., for the purposes. 

The Chicago Foundry Supply Company, Eight- 
eenth and Rockwell streets, Chicago, has in- 
creased its capital stock to $75,000. The additional 
capital was needed for the enlargement of the 
plant and the purchase of new and improved ma- 
chinery to meet the heavy demand for the com- 
pany’s goods, such as foundry suppliesand equip- 
ments. 

The National Chuck Manufacturing Co, ef 
Mount Vernon, N. Y., has purchased the plant and 
patterns of the former manufacturers of the ‘* Na- 
tional ’’ chuck, and a shop is being fitted with spe- 
cial tools for the manufacture of the ** National” 
and a line of dril) chucks. Wm. Whitlock is prest- 
dent and treasurer of the company, and Mr. Robert 
Rogers is sccretary. 

The Montague & Lea Machine Tool Co. has been 
incorporated under the laws of West Virginia, 
with an authorized capital of $100,000, by Wm. L. 
Montague, Edw. S. Leaand T. A. B. Dukehart, of 
Baltimore, and H. W. Hunter and J. G. Cook, of 
West Virginia. They will at once erect extensive 
machine shops and foundry at Mouadsville, near 
Wheeling, W. Va. Montague & Lea, of Baltimore, 
can give information. 

The Morton Manufacturing Co., who recently 
moved to new shops at Muskegon Heights, Mich., 
write us that business is going along very well 
with them. Several improvements have been made 
in their lightning key-way cutter, such as anew 
centering chuck, a setting attachment that does 
away with any other measuring in setting the ma- 
chine, a binding attachment that avoids the use of 
bolts and nuts, etc. The company is bringing out 
new machines and preparing for a larger volume of 
business. 


The Sullivan Machine Company, of Claremont, 
N. H., and the Diamond Prospecting Company, of 
Chicago, having been closely identified for a num 
ber of years, have formed a new company, the Sul 
livan Machinery Company, to carry on as one or- 
ganization the business formerly done by the two 
companies. The capitalization has been increased 
$500,000, and a plant will be located in Illinois, on 
the line of the ’C., B. & Q., for the manufacture of 
heavy machinery and repair work. 


The foundry of the Syracuse Steel Foundry Com- 
pany, Syracuse, N Y., which was destroyed by fire 
January 7 last, has been rebuilt, and the last of the 
machinery is now beiag placed, preparatory t 
starting up. The company have also completed a 
second open-hearth furnace The plant cousists of 
the following buildings: A machine shop 60x142 
feet ground dimensions; a melting room and store 
house 85x192 feet; a molding room 74x133 feet; a 
core room, 20x70 feet; a separate boiler house, 49x 
65 feet; a pattern shop, 20x60 feet; an office building, 
28x30 feet. 


The Hoppes Manufacturing Co., Springfield, 
Ohio, write us: We have about completed the 
erection of anew factory upon an elegant site at 
the opposite end ef the city, in which we now are. 
The main building, which is of brick with slate 
roof, is 60feet wide by 176 feet long, with a wing 
for engine and boilerrooms. We expect to get 
moved on or before the Ist of May, and as we have 
greatly increased our room and facilities for manu 
facturing, we will bein a position to turn out, in 
addition to our purifiers and heaters, any and all 
classes of light sheet-iron and heavy plate work of 
all descriptions. 


The Aerated Fuel Co.’s System was started last 
week at Coates & Co.’s new tin-plate-mills, Locust 
Point, Baitimore. It is used under two boilers in 
the plate rolling-mills, and alsoin the tinning fur- 
naces. Weare informed that everything went off 
successfully at the first lighting of the fires, and 
that Coates & Co. and others who have seen the 
plant are much pleased with its working. The 
plant was put in by Messrs J. C. Faulkner and Nel- 
son Hoyt, experts in the employ of W. S. Collins, 
Licensee, 45 and 46 Drexel Building, New York. 
Mr. Collins is also in receipt of a letter from the 
ordnance department of the Navy Yard at Wash- 
ington, in which the system as used in the hot air 
furnaces in the shrinkage pit is highly commended. 





Machinists’ Supplies and Iron, 





New Yorks, April 30, 1892. 


Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $15.75 to $16; No. 2, 
$14.75 to $15; Grey Forge, $13.75 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $14.25 to $15 for No. 2; 
and $13 to $13.50 for Grey Forge. 

Scotch Pig—Coltness is quoted at $21; 
$20.2 for Eglington. 

Antimony—The market is satisfactory. 

We quote Haliett’s, 10%c. to 11c.; Cookson’s, 
14c. to 1444c.; and L, X., 1254c. to 13c. 


and 








Copper—The market is rather firmer, without 
actual business. Car-loads are held at 11.95¢. to 
124¢c., according to holder. Casting Copper is 
quoted at 11.15¢. to 11.25¢. 

Lead—The market is stronger. 4.271éc. is bid, 
and 4.30c. asked for immediate delivery, put future 
business can be done at 4.27%c. 

Lard Oil—The market is firm at 56c. to 57c. for 
yg City. Western on spot is quoted at 55c. 
to 56c. 

Spelter—Smelters have named 4.85c. by the car- 
load for New York delivery, but consumers are not 
disposed to pay the advance. 

Tin—The market continues to advance, in sym- 
pathy with higher prices abroad, Sales have been 
made at 20.65c. to 20.70c. The quotations are 20.70c. 
bid and 20 80c. asked. 


* WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Wanted—3 exp’d mech. draftsmen for about 3 
months. Geo. D. Dutton, Springfie.d, Mass. 


Mech. draftsman wants position in New York or 
vicinity; best references. Box 99, Am. MACHINIST. 


Wanted— Employment; 16 years’ exp. in mfg., sale 
and erection of machinery. *“*Practical,”’ AM. Macn. 


Experienced draftsman wants position at once- 
F., Box 138, Kendallville, Ind. 


Position wanted by a draftsman with experience 
and education. Address ** Tool,”? AM. MACHINIST. 


Wanted—A first-class mech’l draftsman; 
age, exp., and salary expected. 
tion to the right man. 


State 
Permanent posi- 
Address Box 101, Am. Macu. 


Wanted—A tool maker on punches and dies, one 
accust’d to watch faetcry work pref’d. National 
Optical Co., 11th and Mifflin Sts., Philadelphia, Pa. 


Mechanical draftsman, familiar with modern 
shop Ss a designer of machine tools, and 
special machine tools and fixtures, desires a 
change. Address Box 103, AM MACHINIST. 





Wanted—Position as foreman with concern 
m’f*g small interchangeable work; can design tools 
and labor-saving devices. ** No Slouch,’ AM. Macu. 

A young man who has worked in machine shop 
Y years wants an opportunity to complete his ap- 
prenticeship in a good shop. Address Box 104, 
AMERICAN MACHINIST. 

Wanted—A Ist-class man to run a Jones & Lam- 
son 2x24 flat turret lathe. Address, giving past and 
present employers and amount of experience on 
this tool, Taunton Loco. Mfg. Co., Taunton, Mass. 

Wanted - Machinist; a good vise hand and 
scraper, with experience in machine tool work; 
must be sober and steady. Address, with refs., 
The Henley Machine Tool Works, Richmond, Ind. 

Position, bya mechanical engineer who has oc- 
cupied position in two manufacturing companies 
during past 15 years as designer, superintendent, 
travelerand manager. Address W. N. S., AM. MAcH. 

Wanted— Pos. with firm making hoisting mach’y 
for electric, hydraulic, steam and hand power, by 
draftsman with large exp., tech. education, used to 
making calculations & estimates. Crane, Am. Macn. 

Draftsman, graduate of Swedish college with 3 
years’ practice in drawing room in America, and 
several years in shop, wishes change of situation; 
steam engines preferred. Address Box 102, AMERI- 
CAN MACHINIST. 

Wanted—By an expert in turret screw machine 
work, a position where tools designed to produce 
rapid and accurate work, correct estimates, and 
efficient shop management will be appreciated. 
Address W., care AMERICAN MACHINIST. 

Wanted—Foreman of machine shop, in an engine 
works in the East, employing 200 to 300 hands, 
Must be familiar with interchangeable and jig 
work, piece work and other modern methods, and 
capable of handling men to advantage. Address 
Box 95, care AMERICAN MACHINIST, 

Wanted—An increase of force in machine shop 
in Western Pennsylvania as follows: Six first-class 
general machinists—one to erect machinery out- 
side, one good pattern maker, one draftsman, one 
good blacksmith for machine and car work forg- 
ing. Address Force, AMERICAN MACHINIST. 


Wanted— Position as supt. or foreman, bya young 
man, successful in the systematic manufacture of 
machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts- 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W.S.H., AMERICAN MACHINIST. 





PURE 
FEED-WATER 


For Steam Boilers. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing  sub- 
stances. 


Guaranteed or no sale. 


BrapvLtey & Company, 


SYRACUSE, N. Y. 





VALVE CEARS seam tncines. 


By PROF. CECIL H. PEABODY. 


Svo. Cloth, $2.60. 


33 Folding Plates. 


JOHN WILEY & SONS, NEW YORK. 





COMP Tome TER, 


Figures any and all kinds 
= 6Of Examples. Operated by 
SAVES 60 PEK CENT. Ok 
INSURES ACCURACY. 
= Needed in every counting-room 
E Entire relief from mental strain. 
1 Why don't you get one! Send for 
B Circular, 
FELT & TARRANT MFG. CO., 
52 Iilinois St., Chicago. 


ke ys. 
TIME, 








VANDERBEEK’S 


TRADE MARK. 


—O)r 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE CO., 
HARTFORD, CONN. 





SPECIAL INDUCEMENTS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
17 in.x6 ft. Putnam, Kise & Fall Rest, complete. Al condition. 
it in.x6 ft. Bogart, H.S.,“ = “ pid = 
15 in.x5 ft. Hlather, H.».,‘*  * “8 “6 + # 
13 in.x4 ft. Pratt & Whitney Turning Lathe, H.S. 
Taper Attachment, Automatic trip to 
carriage feed “ 
PLANERS, 
19 in.x19 in. x4 ft. Whitcomb ; a good tool. 
22 in.x22 in.x6 ft Whitcomb; a heavy tool. 
tiLLs,. 
320in. Wheel Feed, Quick Return, 
No. 3 Garvin, 4-Spindled, Elevating Table. 
No. 4 Garvin, 6-Spindle 4, - = 
Pratt & Whitney, 4-Spindled, Flevating Table. 
MISCELLANEOUS, 
No. 2 Brown & Sharpe Milling Machine, 
No. 5 Brainard Milling Machine, with centers 
No.3 Pratt & Whitney Back Geared Screw 
Machine, power feed to turret, with lot 
of tools ; a snap. “ 
No. 1 Brown & Sharpe Screw Machine; lot of tools. Good as new 
1-Spindle Garvin Profiling Machine. i dts 
No. 2 Springtield Tool Grinder (a bargain). 
No. 51 Bliss Power Press, 
15 in. Hendey Shaper (rebuilt) with vise. 
Write for list of over 300 new and second-hand tools in 
stock, for immediate delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT & CANAL STS., NEW YORK. 


Al condition. 
In good order. 
Al condition. 


Good as new. 
Al condition, 


Used thirty days. 
Al condition. 





MARE YOUR TOOLS WITH A STEEL STAMP. 
SWE OA\O STAMP WK’) 
123 CHAMPLAIN ST. 





= CLEVELAND. CA/O. 


PRICE LIST NO. 4. 


SEND FOR 





COMBINING 


BORING no 


TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES—FReM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 
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Best Crank Shaper $225. Am. Tool Wks., Clev.,O. 


Wanted—Specialties to build for the’ Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Complete mach’y for mfg. horseshoes delivered 
by L. Ingermann, Minden, Westphalia, Germany. 


A thoroughly capable man seeks position in 
charge of good shop; am an educated and pro- 
gressive mechanic, and understand how to get out 
plenty of good work at reasonable cost; experi- 
enced on machine tools, engines, and machine 
work in general; &§ years in charge of shops; age, 
32. Box 105, care AMERICAN MACHINIST. 


A young man with wide experience, building and 
erecting engines, especially heavy special designed, 
and for great variety of service, who is with large 
company, but desiring to retire from road, would 
like to take charge of erecting department with 
good company; can furnish best of reference as for 
work and character. Box 100, care AMERICAN Ma- 
CHINIST. 

A thor. competent man desires a sit. as working 
foreman or supt.; 20 years exp.; thorough modern —o ‘ 
methods on interchangeable work and machine |, Stolpe’s Uniy ae: one aon gmt ge 7 u 
shop practice, devising tools and adapting mach’y | lar. Stolpe, 154 W. Twenty-seventh Street, N. Yr. 
to produce economical results; experienced also Design & superintendence of mach'y. Drawings, 
in electrical work and mach. tools, plan buildings: | ete, made. Claud Mantle, 598 E. 134th St., N. Y. 


thor. draftsman; good executive. details of con : 
tract and piece work system. Fellows, Am. Macu Wanted—Hardware specialties to build. Send 25 

cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Stieet, Providence, R. I. 


Bound volumes for 1891. Weare now prepared 
to tuke orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Brcadway, New York. 





|; MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Sorwarded. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
yvarrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boller Scale Resolvent Co., Pittsb’gh, Pa. 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d,O. 
Best Steel Flue Scrapers. 


STEEL TUBES 


Kelley Co., Erie, Pa. 








BRASS-WORKING TOOLS. 


— 


SMOOTH COLD DRAWN 
John S.Leng’s Son & Co. New York. 


BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


Machine Tools in Stock. 


ENCINE LATHES. 























SPECIAL MACHINERY, 
PRICES on APPLICATIO 























82 in. swing, 34 ft. bed. Whittier “4 : i 
78 do 9 ft. between centers Sellers - ath 
38 do 17 ft. bed. New — a easement iene me 
30 do 14 do do do 
cs Ge ¢ “| “SCREW MACHINES. 
24 do 12. do do _ Fitield 
24 do 12 do do Fitchburg 
24 do 12 do do gor ees] 
22 do 10 do New Pattern ifiele 
22 d 12 d do do | B8 k fi M Id 
22 P 12 do Hew Minadeli | oo Ss or 0] ers. 
22 do 8 do do Mlather 
22 do 10 do do Go BoLtandD—THE IRON FOUNDER. 
20 do % do do do 
20 do 10 do do ge 12mo, CLoTH, $2.50. 
18 do 8 do do do | 
18 do 10 do do BI oo 1 | Dincrr-MACHINERY PATTERN MAKING. 
18 do 8 do do aisdell | 
18 do 16 do do . do 12mo, CLOTH, $2.00. 
16 do 6 do do ms ve oer —_—_—$—$ __ 
16 do 6 do do aisdell | 
15 do 6 do do Fiather | JOHN WILEY & SONS, - New York. 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 

ete ts POPULAR AND INSTRUCTIVE BOOKS; 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
se 8 & : Pease FOR ENGINEERS AND FIREMEN 
80 do 80 do 8 do do | , 
30 do 30 do 8 do Whitcomb By STEPHEN ROPER, Engineer. 
30 do 80 do % do Flather Embracing all branches of Steam Engineering. They arc 
34 = > od 3 - > the only books of the kind —— published in this country 
2 oO 2 dao ao s > we , 5 sasily 
24 do 24 do S Ab MWhitoomb | cnn ae _— that any engineer or fireman can easil 
22 do 22 do 5 do ° Descriptive Catalogue Mailed Free. 
22 do 22 do 6 do Flather ia acest 

EDWARD MEEKS, Publisher, 

SHAPERS. No, 1012 Walnut St., PHILADELPHIA, PA 
12, 16, 20 and 24 inch stroke Eberhardt | ita = Walne ” VADELIHIA, PA. 
15 and 24 inch stroke Hendey | 
82 inch stroke with key-seating attach, Walcott 

UPRICHT DRILLS, 

20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, | 





roois, | ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
DRILLS, J casee am. ottce, 91 JOBN 8T., N.Y. 
DIES, &c.] wm. Jessop & SONS, LD. 


SMILL POWER OR MAND PLANER 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


», 184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, | 
PROVIDENCE, R. I. 




















VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in. cloth and printed on good paper. Book 
will be sent express paid on receipt of $1.00 to any 
part of the world. Money paid for book will be 
refunded with the first order amounting to $10.00 
or over. As a book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 
supplies from us. 


MONTGOMERY & CO. 


Mechanics’ Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY 


— OO 32. 


Meaorss2z0 | 





© 
= 


{ 892 Register Letters containing 
a 


Money and Stamps, 











THE DEANE 


OF KOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
MABRERS OF 


<Yy SUCH AS JEWELERS’ AN 
KS ) SILVERSMITH’S ROLLS, 
se) <8 DIE BLOCKS AND 
x 

















oe MILLING CUTTER BLANKS 
P e 
Cuicaco. : q ny E. S i E E L ee 
New York. Pins, Collars, &c. 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


i 167 to 175 Highland Avenue, SIDNEY, OHIO. Aut 
MONTGOMERY & CO., 105 Fulton St., Now York, Gen'l Agents. 


FINE SCREW CUTTING TOOLS FOR PIPE AND BOLTS. 


LATHES 








Manufactured by 
Wiley & Russel 
Mi, Co, 


GREENFIELD, Mass. 


Send for New 
Catalogue. 


A LONG FELT WANT SUPPLIED. 


oe el ee ee a a a a a Ee a a ee ae 
A Power Hammer that is Controllable, 
Efficient and Durable. 

















TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CoO. 
CLEVELAND, OHIO. 





Johnson Street, - 


. MUSHETS 





How to get the best resulte with “R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase rom speeds and feeds ; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B.M. JONES & CoO., 


SsPE — IAL, Sole Representatives in the United States. 
TITANIC 8 11 & 13 Oliver St., BOSTON, MASS. 


143 Liberty St., NEW YORK. 





FOR SALE. 
NEW AND SECOND-HAND 
METAL-WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 
METAL-WORKING MACHINERY. 


GEO. PLACE MACHINE 6O., 


120 Broadway, New York. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. * “ctkctsnaw’sce"* 
BRIDGEPORT MACHINE 


Bor i DNING vs 





Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. ¥. City. 


Sets ef Castings for Engine illustrated above. with Cast- 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear- 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints ot working drawings extra. 





GUIDE 
PULLEYS 


FOR 
Light Belts. 
JOHN ROYLE & SONS, 


PATERSON, N. J. 




















E-p-BULLARD- PROPR: M 


BRIDGEPORT~ CONN~ 
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BERLIN IRON BRIDGE CO. 
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NICHOLSON FILE COMPANY, 


Lic, TON Tle 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 














Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 





The above illustration, taken direct from a photograph, shows the construction of a Machine Shop 
designed and built by us for The Link Belt Machinery Co., at Chicago, Ill. The building is 124 ft. ia 
width by 407 ft. in length. Each side wing is 42 ft. in width, and two stories high. The cen- 
tral portion of the building is 50 ft. in width, controlle d by a hydraulic crane with 
a travel the full length of the building. This is probably one of the best 





MACHINIST 


Amateur’s Size, 


J Taking anything from 
§ to 1 inch inclusive. 
Price . ..- $5.00 


Patented Dec. 25, 1877. 


These goods are for sale by CHAS. CHURCHILL & CO, L’t* 





18 


LECOUNT’S NEW EXPANDING MANDREL. 


Machinist's Size. 
0. PRICE. 
4 to1 in. $10 

1 ag 
“a” 48 
‘g oe 32 


“4% 44 


Wo % 


4(with ‘screws)2 
3 


ao 


IF YOU WILU TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


1, 21 Cross St., London, England. 








Esuand, Favueowcn & Monnon CF, 
WET EMERY GRINDER. 


Any amount of water easily 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly and quickly. 
rig prac 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


applied without the 
Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 
The whole 
tically as simple as the old-fashioned grind- 
Send for 


DETROIT, MICH. 





MANUFACTURERS OF 
i ee 





FITCHBURG MACHINE WORKS, 


THE CELEBRATED 





NEW AL's 
Plain, Practical Directions for Drawing, Sizing and Cut- 
ting Bevel Gears, showing how the Teeth may be cut 
ina plain Milling Machine or Gear Cutter so as to give 
them a correct shape from end to end; and showing how 
to get out all particulars for the works shop, without making 
any drawings. Including a full set of Tables of References, 


One S8vo Vol., with Plates. Price 82.50. 
Copies sent by mail or express on receipt of price. 





designed modern Machine Shops to be found in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


Mie Satta Mucus. Y SOFT GRAY IRON CASTINGS. 


| ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N, Y- 


THE TOWNSEND FOUNDRY «> MACHINE SHOP 


ae - Machinery RUFUS K. TOWNSEND, Prop, WE ARE FULLY EQUIPPED 
astings TO BUILD 
ALBANY, N. Y. 


OF ALL KINDS. LIGHT AND HEAVY 
PATTERN MAKING SPECIAL MACHINERY, 


a AND WOULD BE PLEASED TO 
And Job Work Desired. FURNISH ESTIMATES. 





aS | 





From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 








SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO. 








Ny 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











Send for Cear Catalogue, 


D. VAN NOSTRAND CO., Publishers and Importers, 
23 Murray and 27 Warren Streets, New York. 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
sda occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 

The works are located in the heart of the 
city, and convenient to railroad and river trans- 


portation. 
For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

ent Free on Application. 


(Registered or” A atent Agent, according to Act 
of Parliament.) 


F. W. BARKER'S. PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N. Y. 


Monument Chambers, King William St., London, EB. ¢., England, 














a LAD 


OIA ze N 
VISES SEAS 22 DIS D> BL BIZ-D ry Oe bn yy 


BUFFALO xe 


PEO SSASEZ, 





? Lae Aer BSG AC te Seep AE: 
BUFFALO FORGE era BUFFALO, N. Y. 


RGES. 


FITCHBURG ENGINE LATHE 
AND OTHER — ===? METAL-WORKING MACHINES, 
SEND FOR RY Horizontal Roring and Drilling FITCHBURC, 
CATALOGUE E. MASS. 
CHURCH’S 


DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 





COPIES 


OVER 20,000 Soro. 


Roper’s Engineers’ Handy-Book. 


The most comprehensive and best illustrated 
hook ever published in this country on the 
Steam-Kngine, Stationary, Locomotive, and 
Marine, and the Steam-Kngine Indicator. It 
contains nearly 300 Main Subjects. 1316 Para- 
graphs, 876 Questions and Answers, 52 Sug- 
gestions and Instructions, 105 Rules, Formulae 
and Examples, 149 Tables, 195 Hlustrations, 
3L Indieator Diagrams, and 167) Technical 
Terms; over 5000 different subjects, with the 
questions most likely to be asked when under 
examination, before being commissioned as 
an engineer in the U. 8. Navy or Revenue 





Service, or licensed as an engineer in the 
Mere: antile Marine Service. 
Price, postpaid, - $3.50. 


FOR SALE BY ALL BOOKSELLERS, 
Be Des: to any address. 


EDWARD MEEKS, Publisher, 
N92. *012 WALNUT STREET, PHILADELPHIA, PA 


THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 


riptive Catalogues mailed free 





ORICINAL 
aq3A0udWMI 





Four 


Three Sizes, 
No Pattern Room Com- 
Send for Catalogue. 

Bewaro of Imitations, wo will prosecute all In‘ringements. 


THE FOX MACHINE Co., 


Saves Time, Saves money. 
“tyles, from New Patterns, 
plete without Them. 


325 North Front Street, Grand Rapids, Mich. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 

«ar Our New and Revised Catalogue of Practical and Scien- 
tific Books, 87 es, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


F. J. SCHMITT & CO., 


P Jl, $0 & 82 Franklin Street, 
DW Mp NEWARK, N. J. 
2 {P ifs SEND FOR 


LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of Yoo 
your requirements, 


COOKE & CO., 








CIRCULAR 














163 & 165 Washington St,, NEW YORK. . 


_ 
I6 


HARDENED STEEL BALLS. 


PERFECT SPHERES. 


From 3-16 to 2 Inch. 

For all purposes where it is desired to 
reduce friction to a minimum, They are 
carefully ground and will not vary zap of 
sninch. We carry the most complete line 
in the United States of General Machinists’ 
Supplies and Small Tools, 

Send for Catalogue R of Machinists’ and Bicycle 
Repairers’ Tools. 


FRASSE & CO., 


90 to 94 PARK ROW, NEW YORK CITY. | 














WORTHINCTON 
CONDENSER. 


An Economical Addition to Steam 
Engines. 


POWER GAINED or FUEL SAVED 


AND 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENUCED FOR 


ELECTRIC LIGHT, MILL, BOAT, 
and PUMPING ENGINES. 


HENRY R. WORTHINGTON, 
NEW YORK, 


PHILADELPHIA, CHICAGO, 
ST. PAUL. 


BOSTON, 
ST. LOUIS, 
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blished in Corner Lake & Kirtland Sts,, Cleveland, 0. 


CLEVELAND TWIST DRILL CO. Se gauss Vee We kien ee, 
"“HOWE'S SPECIAL’ .. iia 
Finest Work 


TOOL STEEL ‘sstsns... 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., Mew York. 127 Oliver St., Boston. 228 Lake St., Chicago. 





FOR THE 





ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine, 
Made In all Sizes to Cut from 1-4” to 6”. 
on ioe pales pee most durable machine in existence. The Bejie# 

reading head is made entirely of steel. No links, levers, 
pot my caps, cases, blocks or die rings in or about the h 
Separate I eads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U. 8. A, 


Agents for Gun Britain, CHARLES CHURCHIL L & CO., 
Ltd. 21 Cross Street, Finsbury, London, E. C , England. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. 8. A 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 



















Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 





We make Wood or Metal Patterns at as low)’ 


a price as can be had in New York or elsewhere. 
You can get cheaper patterns, but you can’t get 
cheaper patterns that are as good. 


MILLIKEN & D'AMOUR, 


51 JOHN STREET, 2 DUTCH STREET, NEW YORK. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


CLOUGH’S IMPROVED 
DUPLEX GEAR CUTTER. 


One Cutter cuts a Pitch from 
12 teeth toa Rack inclusive, of 
variable shape, made for either 
Involute or Epicycloidal form 
of tooth. Information and Cir- 
cularsof KR. M. CLOUGH, 

Tolland, Conn. 





Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 269 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 








Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOB THE SAVING OF TIME 
AND LABOR. 


Send for Catalogue. Pattern Machinerya Specialty. 








STARRETT'S 


FINE TOOLS 


ewer Skilled mechan- 
Qe ics prefer them 
Fe a \ Live dealers sell 
om. . | |OPEN- “BACK ADJUSTABLE 
Send for free il- 
lustrated Cata- 
logue. 

L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon AGents : Chas. Churchill & Co., L imited, 
a1 Cross St., Finsbury, E. C. 

















Vertical 


—OoR— 


Inclined, 
For Cutting and Forming 


SMALL ARTICLES OF 
® Sheet Metal, Leather, 
Paper, Eto. 


ADRIANCE MACHINE WORKS, 


Ss y cessor 
NE W H MFRS. SHEET METAL MACHINERY, 
‘ee ene Plymouth & Jay Sts., - BROOKLYN, N. Y. 


ta BLAKE & JOHNSON, 




















WATERBURY, Sunaee: 


BUILDERS O 


WIRE FORMING MACHINES 


WITH F, B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
herewith. Also similar artic les made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quu ‘te prices for either machine or the 
goods, whichever may be cesired. 


2 W. BLISS 00, Ltd. BOSTON GEAR WORKS, 


os Hartford St., Boston, Mass. 
EAD UARTERS for GEARS, 
NO. 1 ADAMS ST., BROOKLYN.N. Y. a 

Presses, funcke Sy Drop Hammers, Shears, 


Book on Gears, 170 Illustrations, $1.50. 
es, and Special Machinery. 











635 S1zEs oF Brass GEARS 
JOB GEAR CUTTING OF ALL KINDS. 
Spur, “ peel, Spiral, Ratchet, Worm, Rack, Elliptic. Index 
‘lates ete. Very small or large. SEND FOR 1892 
c ATALOG UR, 80 Illustrations, FREK to any business firm. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


_ FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CoO., ©*%mo0™’ 


ANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application, 








10xXGXI2 Daxvex aa 





SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES, 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


| = Sa aie et seme SPECIAL PUMPS OF ALL KINDS, 
ee =. - ( st. DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
PUMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 


STUART'S PATENT WEDCE COUPLINC. 


Uses Neither PINS nor KEYS. 
Can be attached or removed in a few 
seconds without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


== Also the Cheapest. 2-inch, only $4.50 
——-—— Other sizes in proportion. Send for iitus’ 
trated Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURCH, N. Y. 


A PROPERLY SNUCTE MANUFACTURING ESTABLISHMENT 


Sbould provide its 
employees with de- 
cent Water Closet 
accommodations. 
This contemplates a 
simple apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories. ete., for 
several years past. 
The arrangement of 
each basin in the 
section at ua slightly 
lower level, with its 
weir or dam toward 
the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini- 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 
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For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN CoO., Ltd. 


Manufacturers of 


Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 


ea SAW TABLES |THE PERKINS DRAW STROKE TRIMMER, 
; ie en a mayan 


wm An In bl 
FOR for all Hench W, Tool 








s PATTERN Fos Sien tet 
. aes <o. 
ROYLE MACHINE STOCKS, NEAVE & CO. 
WORKS, Manchester, England. 








PATERSON, N. J. 
Ty oe ba Rotary Blower, 
Engine Lathes, Hand Lathes, FOUNDRIES, ee PNEUMATIC 
FOOT POWER LATHES, SLIDE RESTS, ETC. TUBES, VENTILATION, E 





tUE. 


ADJUSTABLE 


POWER PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for Sheet Metal Work. 
WORKMANSHIP GUARANTEED. 
4 WELL DESIGNED. 
A MATERIALS OF THE BEST. 
Made in ie dg Number of Sizes, with Rl 6-48’ Deep. Special Price 


OWNERS ALSO OF 






SEND FOR SECTIONAL 
CAT 





es. Send for Circulars 


Springfield Mach. Tool Co. 


IN ENCLAND. od é 


Americans or ethers desirous desirous of having high 
class machinery or tools sponndotuses | n England SLOW SPEED, POSITIVE BEAST 
od ’ 

PERFECTLY BALANCED, 


are invited to communicate 
Best Mechanical Construction. 


GRENFELL & ACCLES, L’T’D. 
P. H. & F. M, ROOTS, Manufacturers, 


HOLFORD ENGINEERING WORKS. 
CONNERSVILLE, IND. 


Perry Barr, Birmingham, England. 
8, TOWNSEND, Gen, Act, 
Washington St., 





163 & 165 


chines and tools, and are conducted upon the 








THE STILES & PARKER PRESS CO. 


SPRINGFIELD, OHIO. & 








G. & A.’s extensive works are fitted throughout 
ue & (0, Selling Avts, | NEW YORK. 


with the latest and best types of American ma 
American system, under the superintendence of 
In Writing Please “Mention This Paper. 


American Engineers (formerly of Hartford, Conn.) 





— 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance—Ease of Transportation ona General Efficiency are among the advantages 
possessed by the “Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings ene, and Estimates promptly 
furnished for any amount of power from 4 H.P up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL, 

187 La Salle Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia. Dritts Boiler Shell Delile. 
Light Drill Presses. 


ELECTRIC MOTORS, ¥ 

Specially adapted for driv- 
ing Machine ‘Pools, ‘Crenen 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


NEW YORK, N. Y. 
41 Dey Street. 


ATLANTA, GA, 
9 No. Pryor Street. 















For installation of Com- 
plete Power Planta 


PORTABLE | Walker's Grindstone Truing Device 


Will giwe face of Stone any desired 


shape, and Truing Tool is easily and 
cheaply renewable. 
5 Send for Price-list of Truing Device and also of ™ 


ENTIRE GRINDSTONE OUTFITS. 





MANUFACTURED BY a 
1 Ei eS la \ +) 
Albert L. Colburn, We +——- ) 


No. 4 Wall Street, =" 
NEW HAVEN, CONN. 


D. F. WALKER, 
Send for Catalogue. 


20 E. Canal St., 
Phila., Pa. 


EMERY WHEEL CO. 
WORCESTER, MASS. 


Send for Illustrated Catalogue. 
TRUMP CHOCK.,. 


The Cheapest and Best. 

= WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U. S. A. 





















Made in 3 Sizes, viz. : No. i Holds 0 to ” 


LATHE and DRILL » 


SEND FOR ILLUSTRATED CATALOGUE. | 36 


Roth 3 and 4 Jaw. 


MANUFACTURERS OF | Geared Combination Chucks. 
Jaws Reversible. 


Diameter. ‘ 
inch. 5 inch, 
o & 71 “ 


10 1-8 . 


CHUCKS. © 


Capacity 











BOWLER HEAD TLANGING MACH, 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOBCLARE, Mfr., nsittinit's, 





“THE HORTON LATHE GHUCK™ 


More than 300 Sizes and Styles. 
m7 Comprising 


Universal Chucks, 
_ Independent 
Chucks, 
Combination Chucks, 


“a / Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 
—-OR— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 


— 
Tal 











NOTICE 


_ We have just added to our line of patent Face-Plate Jaws an 8 ineh. We now carry 
in stock three sizes — 8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN. 





<_~)) 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED.) 


ANUFACTURKED BY 


THE HOGGSON & PETTIS MFG. CO., 








0to 4” For Sale by CHAS. CHURCHILL & CO., Ltd, 
7° eae > 2p 36” 21 Cross Street, Finsbury, London, England. Est. 1819. NEW HAVEN, CONN. 
BELLOWS | WANTED | POSITIVE DRIVING DRILL CHUCK. 













—To sell the 

patent or to 
get the FRANCIS DRILL CHUCK 
manufactured on ro y. It is 
self-gripping, simple in construc 
tion, and has at gripping 
power. A }¢ in. chuck will twist 
off a 15-82 in. drill. 


G.W.FRANCIS,318 N.4th St., Reading, Pa. 


Beam Micrometer 






nd for CATALOGUE to 


L CO., Athol, Mass. 








“Challenge” Universal Grinding Machine 


/ = For EXTERNAL 
q ; and INTERNAL 
Cylindrical 
Grinding, 
| Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &c. 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 


80th & Thompson Stz., 
Philadelphia, Pa. 








_McGRATH’S PATENT 
Emery Grinding, Polishing 
and Buflng Machines. 


Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time 
labor, and cutting away o 
wheels, otherwise wasted tn 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
CoHoES, N. Y. 


64 HA 


SS ANNST 


THE NATIONAL 


Feed-Water 


“HEATER, 


A brass coil Heater de. 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. 


Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


7i KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


BosTon : Samuel§\ppleton, 28 Central Street. 
New YorK: Edmund Dwight, Jr.,General Agent, 51 Cedar 





RLES MuRRAY== 


Street. 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent 416 to 420 Walnut Street, Philadelphia. 

CricaGo: Geo. A. Gilbert, 226 and 228 La Salle Street. 

8T. Louis: F. D. Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 















JOSEPH DIXON CRUCIBLECO. 
Jersey City, NV. Jd. 


——* ‘ > 
4 ie 






Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN. 


Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago Facing, 
Smoke-Stack Paint. etc. 

Send for Illustrated Catalogue containing more information 


concerning Graphite and its uses than is in print elsewhere 
in any language, 








For either straight or taper Shank Drills. 


Ss Has the Holding 
Gt Power of Taper Socket, 
together with all the 
advantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


“ay eens « 
















MACHIN ERY Ae 
PRiceson * . ws 
APPLICATION. & 

: 


THE HORNER 
MACHINE CO., 


HOLYOKE, 
MASS. i — 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 












io S JoorrauecurenD synacuseny 3 “_ 


Lobb bb be 








INDEPENDENT CHUCKS. 


(See Am. Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. § OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 8 Canal St, Chicago, Western Agt 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCES. 
—Also, DRILL CHUCKS.—. 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


Chucks Skea 


Strongest. Easiest to chan, Best Finish. Reversible 
Jawa (patented)giving 6.0 es including every possib 
NEW OATALOGUE, illustrated, sent free. Liberal 


di te. FP t shipment. Address 
THE NATL CHUCK MAN’P'G CO., Mt. Vernon, N. ¥. 


ALUMINUM, 
The Pittsburgh Reduction Go. 


116 WATER ST., 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
nbc to the best in the market, at the 
owest rates obtainable.- Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER, 

Correspondence solicited. 























MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 





saving specialties. B. E. SAWYER, Athol. Mass. 











HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


ACCUMULATORS. 


WATSON & STILLMAN, MFRS. 
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PUTNAM MACHINE COMPANY, 


" Fitchburg, 

| MASS., U.S.A. 

| ESTABLISHED 
1836. 

Represented in Great Britain by 

= CHAS. CHURCHILL & C0., Ltd, 


21 Cross St., Finsbury, London, 
England. 





BUILDERS OF 


METAL PLANERS 


MANUFACTURED 


From New and Original . . 
Designs, Embodying ™ 
_ Advanced and Patent £—— 
Improvements. ee 


2 


In Sizes from 18 inch to 100 inch Square, 


THE STANDARD TOOL CO., Cleveland, Ohio. 


ee MIST DRILLS 


SOLID AND SHEUL RE AMERS, MILLING 
“STANDARD ” 























CUTTE a TAPS, SOCKETS, 
TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


TRASK MILLING MACHINE 00. fom 


MANUFACTURERS OF 


GEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASS. 


Ss BICKFORD |tvaceur's / Patent Cut- 
DRILL CO,, 


BUILDERS OF 


UPRIGHT 


























Machine. 


Bises, 2’’, 9°’, 4”, 6, 6’. 
RADIAL oma ne 
AND MACHINE CO. 
UNIVERSAL South Sudbury, Mass, 


Chas. Churchill & Co , Ltd. 
Agents, 21 Cross St., London, 
England, 


Radial Drills. 


Boring & Turn- 
ing Mills. 
3 PIKE ST., 








CINCINNATI, O. UNSURPASSED Weighs 42 Ibs, and 
- drills from 3% to 
ASA 1% inches diam- 
Pat.KEY-SEAT SETTING GAUG REAMER. eter. 


PATENT UNIVERSAL SCREW-CUTTING CENTER Runs with Steam 


o TWIST DRILL GAUG 


BosTON, MASS. Send for. LISTS 


REAL DES 


RILL 
We will sell a 52” Radial Drill with 


DEPTH ANGLE AND 
J-WXYKE & CO. 


OR— 


» Compressed Air 





Wiil work in 
any position. 





ADIA 
ADIA 


ADIA RILL 


J.G. TIMOLAT, 


MANUFACTURED BY 


§9 SOUTH FIPTH AVE., 













NEW YORK. 
a Ss move Pe down _ Cones 
or less money than you can buy a ed " 
Upright Drill for. Has table arm that aw yt opeey 
moves around column, and table revolves os S~ Borin 
in arm. The Radial Arm is balanced, : S18 Tools. 
has Power Feed to Spindle, and is power- ae 
fully driven, has great stiffness; no & Column 
spring to Radial Arm under heavy pres- , Facing 
sure. Has heavy base plate. Truth, ac-| Harnischfeger _ Lathes. 
curacy and workmanship of the best.| mitwaukee, Wis. Pit Lathes 
Note following testimonial. Truck 
DIETZ, GANG & CO., Grinders 
Manufacturers of MACHINISTS’ TOOLS, _ 
CINCINNATI, OHIO. Bane & 
Dietz, Gana & Co., City. stil 6. 
Gentlemen :— leased to 5 ¥: oO ’ 
Drill is all you Lam pl ri se Hn tfaliye aes Steam and 
OHIO MACHINE TOOL CO. Hand 
Per Wo. Lopes. Cranes. 


Centering E 


“| SUPERIOR 14-INCH LATHES, TOOL 


American Gas Furnace Go. 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even «and control- 
able temperature. 


No. 80 NASSAU STREET, 


NEW YORK. 


RK. KING WE’G COMPANY, 


ERIE, lith and 12th Streets, JERSEY CITY, N. J. 








A. 


Legit Cc A S T : N CG S Anis. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGU CRESPO INVITED. 


CATALOGUE. 
Ez 





= 








ROCKFORD, ILLS. 


Manufacturers " 
Ingersoll Patent Cutter, < 
Ingersoll Slab Milling 


-4 Machines, 
A. FALKENAU, (GAGE 


1 1th Street & Ridge Ave., Philadelphia, Pa. 











nACHINE WORKS. 


—" 


FOX & TURRET 
LATHES 


A SPECIALTY. WATERFORD, 


N. Y. 


THE McNAULL. 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


2, MoNaull Mach, & Fal, Co 











MANUFACTURER OF 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 


Special Machinery designed and constructed. 














cheaper and nether 


| Pate 
and 3 Ln | Ban “or bw > Ke ay J “ale, either 1, 1- Py oy A 530 in. Sent 
ada on receipt of price. 


COMBINATION CENTER DRILLS 


tor the purpose Size of 


Bred per bon JOHN T SLOOOMB & CO, 0. 




































Bor 1339, Providence, R. 1, | <= RONCEVERTE, W. VA. 
C.H.BAUSH & SONS, HART’S 
f/ HOLYOKE, mass. ADJUSTABLE 
Manufacturers of ; “DUPLEX” 
g? O87, DIE STOCKS 
FOR PIPE. 
my, SUSPENDED Send for Illus. Circular, 
‘ HART MFG. CO., 
Es AND we Cleveland, Oblo. 
ra Radial Drils American Standard Gauge & Tool Works, 
cei From tho WILMINGTON, DEL. 
= smallest to gitsizerast Smghementator 
the largest. Over 
48,000 | 0) 
Flat Bar Gauge. 
Crescent Gauge. JAS, A. TAYLOR & CO. 





Universal Too! Grinding Machine 


ing 


co) 
SOUTQOVY JOLIN, 


any other method. 





it 
i} 
wt 
With sh . A= - 


30 INCH, 42 INCH’and 60 INCH “PULLEY LATHES 


For Simultaneously a and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 
variety of other work. F 
Manufactured by 











The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 


SIUTYOR]L AOIOg ‘saq) BI 49L1IN T, Xj 





*Sd01Ig PUB ONFO[BIRO 10J pudg ~—SyY °d} 


ania better and cheaper, then hy 


‘sive 1OIOW Sulgstug sof 
rds * 






BID 


hm cor ta JO OUT] OSIBI B pPlINg O3[B OM 


4 
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ISHOLT MACHINE 00.. Madison, Wis, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, E Rit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 


THE GARVIN MACHINE CO. 





Lathes, 
Planers, 
Shapers 

Slotters 
Etc, 


mF. E. REED &60., 


Worcester, Mass. 





HAND LATHES, FOOT LATHES AND| % 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 











CHEAP. 
Gears and Power Feed to Turret. 


Chuck and Wire Feed. 
No. 2 Monitor Brass Lathe. 
Above machines have never been used, exce 





stores. Write for discount and prices. 
cheap for cash, as we want the room. 





SPRINGFIELD, VT., U.S. A. 


NEW MAYER MANUF’G CO., 


New Haven, Conn. 


Turret Machinery 


No. 11x Screw Machine, with Back 
No. 5x Serew Machine, with Automatic 
pt | 


as show machines in New York and Philadelphia 7 
Will seli 


JONES & LAMSON MACHINE CO., 





ap, . 
ss ok & 
asy Se - 
=5 & = 
. mel uz. 
als ol 
Bat Per . 
OSs gaz? 
3 Zeze 
Me: Fos’ 
gs 22, 
5° = <n 
Gat oX~o< 
Cis wets 
q Stc:eu¥= 
273 eg ak~ 
m Else 2Qe 
mi sac be 
€2:°O< & 
j ee 
Seat rk 
: go4 =» © 
Slats 5 
J ceiw* - 


CATALOQUE SENT ON APPLICATION. 


THE BARNES WATER EMERY 


TOOL GRINDER. 


It hasno pumps. N« 
valves. No piping t« 
supply it with water 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and wil! 
give vastly better re 
sults. 

Sold subject to ap 
proval. Send for ful) 
descriptionand price 


W. F. & ‘John Sines Co., Rockford, I1.. 
Address No. 1995 Ruby Street. 


OUR NEW 




















NEW. 


The Cincinnati Milling 
Machine Co., 


CINCINNATI, OHIO. 





MULLERLATHES | 





PATENTED. 
y With New and Valuable Features. 


MADE ONLY BY THE 


RADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


¢ BORING AND 
iy TURKING 
HILLS, 


4,6 &6Ft. Swing. 

































-25-Inch CRANK SHAPER 


IS NOW READY. 
| JNO. STEPTOE & CO., Cincinnati, 0. 








D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE a X. L. MARK, 


re vari G THAD MACHINE, 






Beware of Imitations. 


None genuine without our ag 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest imprprements, I ma 
= or Wheel 


Sibley & Ware, 
















SOUTH BEND -_ INDIANA. 
Price $B BARKER'S 
a : ff CENTER GRINDING 
mine MACHINE. 


Manufactured by 
Wa. Barker & Co 
CINCINNATI, O. 
SEND FOR 
CIRCULAR 













BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


atl Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCHILL & CO., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 


























a Tue United States 
ca ROLLING Stock Co., 
So ond i 
Zz = New Decatur, ALA,, 
DD Jan. 17, 1891. 
4 ~ "J Y ay ur * Pe 
ms J. E. Snyper, Esq., 
's Worcester, Mass. 
et DEAR Sir:—In reply to 
21 
Glas f your favor of the 14th 
a inst., would say that we 
- have in our shops two of 
nS your upright twenty-one 
S inch drills. The machines 


have been in use about 
two years, and have given 



























3 a satisfac- 
tt Bickford, Turret Drill Press. |  . “Hespecttlly 
SIX SPINDLE. 23, “yours, 
, Lake Village, Drills from we to 4 hole, Bag J. VANDELL, 
NH speed from 250 to 2000 Rev. ' 1s — 3 Supt. 
Suitable for a large variety |= 37 a 
CHAS. A. STRELINGER & co., of tap and is operated with 328 PRENTICE BROS. CURTIS & CURTIS 
ease and ra mes 
Tools, Supplies and Machinery, Sy ST ate Unc ras, aa | © 
DETROIT, MICII. A.D. QUINT, Hartford, Ct. | 5 = Piety of Drill manufac ¥ 
; = Worcester, Mass. = 
= 
‘ = 
Extra Heavy. Latest Design. All Modern Improvements. ’P. BLAISDELL & CO, ep 
www a ANP cure 
Po UJ MA Machinists’ Tools, A Ror Mand op te 
WORCESTER, MASS. P Catalogue, 'Sttated 
—_ <3] s PI) ™ 
3 = - . , £2 Bi24kFB =) 
7 @ oS =. 622 ,2,82 245424 6,8 BE? 
wv @ * ¢£ 2 mm ow DP Se ao Tr ao Be as 
2% mae +See i 2,2\%\ 23835 ¢ Bove S ez 
~% & 936254\8%:31\14\ 2°83 2 B\ £34425 & 
‘Remo ss 35'S2% 3B B42 2B28°S882: 
= * 1 > S eg ~ wa - >. mm oO “2 ” a 
Zs s y Ae x <7 . 5 ¢ o cr: aS 
. 7] ' - & v2 SEND FOR OUR NEW CATALOGUE. ' ad is 
The ‘‘Simplex’’ 

















Glass- Tube C utter. "2... 








Thi simple Ee 
will be found quite as ‘he ctive in = 
tts operation as any one of the qe> | 
mumerous Glass-Lube Cut 
on (as ri: 7, ~ dts & fling 
en a) Price places tt with- comed 
¢,, “> > in the reach of 
“oa, 3. ~ 
> &a + who 
Z ~*~ >, has use for 
P Oe such a re 
Poe ae tool, ‘ y? 
Cue | ~ SIE& oO 
ao cos 8 * al 
-™ . 





DO NOT SEND US ANY 
—— POSTAGE STAMPS 





H.B, BROWN & C0, 


MANUFACTURED BY 








PANCOAST & MAULE, Philada., U. S. < 


EAST HAMPTON, CT. 








REDUCING VALVES, 
BALANCED VALVES, 
PUMP GOVERNORS, 
PRESSURE REGULATORS. 


All steam plants have use for one or another of these devices. Those manufactured by us are the 
Standard on such railroads as the Pennsylvania, B. & O., Rock Island ; also in the mills of the Ameri- 
can & Southern Cotton Oil Companies and all the Sugar R efineries of the United States, 


MASON RECULATOR CO., Boston, Mass. 
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- WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO, U. S. A. 





—— > + Ul st ming Bs nS, 
ie) _ 3s : 








ETAL POLISH. 








C—O WINTERTON M 

Suu - ———_— Best polish and quick- 
+ bg Pe \, est_cleaner known for 

POWER PUNCHING and SHEARING | (2*eSh\gai a) Hore coue Bras. con 


Mi ished Iron and Steel. 
# Samples free. Try it. 
W. W. CALLERY 4 CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 
Makers, Agricultural Implements, etc., etc. 

Correspondence stating requirements solicited. 


THE OPEN SIDE IRON PLANERS. 


‘THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 

PROVIDENCE, R. I., Dec. 3, 1891. 
GENTLEMEN :—In response to your letter of 2d inst., inquiring as to our experience w ith 
your Open Side Planer, we take pleasure in saying that in 1888 we purchased one of your 
36 inch planers, and have had it in constant use ever 
since. [ft has afforded us perfect satisfaction in every 
particular. We have lurge trames that we have to plane 
on all four edges, and it would require a 10-foot planer of 
the ordinary construction, whereas, with your 36-inch 
planer we handle the work with perfect ease, and are 

able to do the planing with entire satisfaction. - 
We would suppose that, however well provided with 
planers, almost any machine shop would be glad to have 
a planer of this character. It certainly supplies a want 

not heretofore provided for. Yours very truly, 
CORLISS SAFE & VAULT DOOR CO., 

WILLIAM CoRLIss, President. 


ACME MACHINERY 
es 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. = 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


- E. LONERGAN & 0., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal 
s The best non conducting material known for rade mark 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 
ITS PLASTIC NATUR SURES AN ABSO- 
lGrty inl" JOINT. 

Requires less thickness than any other 
covering, and is therefore the CHEAPEST. 
FOSSIL MEAL CO.,2 Cedar Street, N.Y. 


A. GIESE, Proprietor. 


“BA ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico. for $5.30, 
or single copies, 5 cts. each, postpaid. 















PAT. DEC, 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885, 











WM. 







W. 








Order now before our stock 
of papers is exhausted, 


“ DRACTICAL 
DRAWING.” 


By J.G. A. MEYER. 

This valuable series of 93 articles | 
having been concluded, copies of the | 
American Machinist containing | 
them will be sent by mail to any address | 
in the U.S., Canada or Me vico, for 84.65, 
or single copies, 5 cts. each, post paid. ! 


ENERGY MFG. COs, ‘ricci. 
t 


ay PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES, 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they oan be turned and filled. SEND FOR CATALOGUE. 


Boltw Nut Machinery, “4” 


— Complete Outfits for Bolt and Car Shops. 
; h 4 > 
ue EP) Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
ox 2 Bolt Headers, Nut Tappers, 
4 Nut Machines, 


Washer Machines, Car Link and Pin Machinery. 
a 





ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 

















~ 















PHILADELPHIA, 


FOR 


SHIP YARDS, 
WORKS, ETC., ETC 





GEORGE PLACE, Agent. 


BEMENT, MILES & CO., 
METAL-WORKING MACHINE TOOLS. 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
BOILER SHOPS, BRIDGE 


NEW YORK OFFICE, EaqQuiTaBLe BUILDING. 







PA. 








THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTOURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


(; Cut shows our VERTICAL MILLING MACHINE, 
7 for General Machine Shop and Locomotive Work. 








WORCESTER, MASS. 

















OILK. Ka 





1 Teme Presse Buowens fam BLawens. 
UERE SAN NER 
i cane wass. 
USA 























PUNCHING = SHEARING “MACHINE! 
* BOILER MAKERS. ROLLS 





Y 


\ 











GIANT KEY SEATER. 


Rack-Cottins Attachment 
Key-Making Machines. 
f VALLEY MACHINE CoO., 
Suge SAGINAW, MICH. 
RM. Cuyahoga Falls, O.,Nov.25,’91. 
Gentlemen: The large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a nunfber of months, 
and we have been using it al- 
most constantly since it was 
purchased, and we are ver 
much pleased with it indeed. 
We also have a machine made 
by another firm, which we 
thought was a good machine, 
but now that we have both 
= in our factory, and use them 
=: og we like yours very much 
the 


E. L. Babcock, Pres. The Falls Rivet & Machine Co, 





THE ERIE KEY-SEATING MACHINE. 
MANUFACTURED BY 
THE BURTON MACHINE CoO., 
302 Peach St., Erie, Pa., U. S. A. 
RODNEY HUNT MACHINE Co., 


ORANGE, MASs,, 


Aug. 29, 1891, 
The Burton Machine Co., Erie, Pa. 


GENTLEMEN :—In 


reply to your tavor 
of the 26th inst., 
Pr) would say that we 
== & have one of the Eric 
e4 Key Seating Machines, which has 
ml been in constant use for the past 
> year, and we find it an excellent 
ry machine, doing a large amount of 
ze work and in the best man 
4-4 ner, and we are highly 
<i pleased with it 
Qe Yours very truly 


RODNEY HUNT MACHINE (0,, 
By Gro. E. Batrs. 
SPECIAL MACHINERY BUILT TO ORDER, 












FEL&ESSE 
KEUF NEWYORK Roo 
AND CHICAGO. 
Manufacturers of 
Drawing Materlale, 
Surveying Instru- 
ments, &c. 


Testremente, Extra and Best Quality, 
nstruments, Paragon, Duplex, Univer- 
Process Papers, Scales, 
Profile 










Paragon Drawi 
German Drawing 
sal, Anvil Drawing, Helios, Blue 
Triangles, T-Squares, Drawing Boards, Standar 
and Cross-section Papers, Catalogue to professional peo- 


ple on application. 


The Morton Key-Deatine Machine 


THE LEADER. 


With recent patented improvements, we guar- 
antee to do the following class of work. 

To cut key-ways through 14-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly, without the use of a 
scale orrul2, Our new binding attachment takes 
the place of bolts, with a key-way and key to fit it. 

For particulars address THE MORTON M’EG 
CO., MUSKEGON HEIGHTS, MICH. 


ASTERowes SON EARTH 



















The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


The ‘*‘ Moore & White ’’ 
Friction Clutches 


AND 


Cut-off Couplings. 











The National Machinery Go., Tiffin, 0. 





Send for Circulars. 











WRIGLEY’S EMERY WHEEL DRESSER 
sonra rer GIG) 
y 


Never Gets DuLt.=- 


o! 

ww 
~S. LN 

SEND Fon AE ol gaa 85 Fir tH Ave 


>-CHICAGO. U.S.A. 


DRY STEAM. 


Simpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the th 8 caused 
the water to be thrown by centrifu 
gal force against the outer walls, 
while thedry steam goes ugh 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may 
conveying steam 
Stea 





uire ; also used in 
ong distances, for 

m Hammers, Dry Ho Wa- 
ter Gas Generators, and for pur- 
poses where Dry Steam is necessary. 


ENCINE AND MACHINE WORKS, 





KEYSTONE 
Fifth and Buttonwoed Streets, Philadelphia, 
Or, A. T. ABTHUR, Selling Agent, 18 Cortlandt St., N. 3 
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Or SALES 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


SLOW Ee eo 


SPEED AND HIGH | 
PEED ENGINES, 


Simple, caveat and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS, 


3 Complete Steam Power Plants of Highest Attain- 


able Efficiency, 


Address BUCKEYE ENGINE CO., Salem, 0. 


ACENTS: 


BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 


A. A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. 
4. M 


MORSE, 511 Commercial Building, St. Loufs, Mo. 


N. W. ROBINSON, 97 Washington sil, Chicago, Il. 
L. FISH, No. 61 First St., San Francisco, Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 


~ 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Bole _—_ and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 


ef 








4 Wiz 


" MANUFACTURERS 
Pitas OF IMPROVED 


CORLISS, STEAM ENGINES 


[bMrere power : 


Eclipse Corliss Engine, 











i WATTS. Aneel C.F 














Tantrac CTs 
TAKEN FOR 





~Flok COMPANY er 


WAYNESBORO, PA, 





UC ea 


ALSO MANUF 


BOILER PURIF 
~ RENEWABLE 
“PUMP GOV 


* 
1 





it 





“STEAM PUM 


CTURERS OF 


RS, 


5, ° 


ay 


TRAPS 


Ce | 


VALVES, -— 
ORS. (OS 


= 


DUPLEX WATER FILTERS., 


FoR 


Circutars. ALBANY STEAM 





TRAP CO. ALBANY N.Y. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., ae: 


Branch Office w York poontt, 
151 Monroe St., CHICAGO, 18° Vesey St., N. Y. 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





FRICTION GLUTGH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcockK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING ( 
MACHINERY. 


Send for Special Circular. 





«85S - ae pe r oo 
= =, GENUINE oe CORLISS.” 








MEADVILLE, PA. 
New York, {5 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


= Single, Tandem Compound, and Triple Expansion. 
~ Horizontal Tubular and Manning Vertical Boilers. 














ENGINEERING CO 
NICLTOWN, 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 





HANDSOME 





CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


BELT 





CATALOCUE FREE. 








O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 


SHAFT COUPLINGS. 
W. H. NICHOLSON & CO., - WILKES-BARRE, PA. 


SECOND-HAND MACHINERY (In stock.) 


ENGINE LATHES. 





90 in.x18 ft. Heavy, Fk er Geared, Spindle 11 in. Al order 
60in.x20ft. “ ty le. Fair order. LOW price. 
34 in.xll ft. Back eared. Screw Feed. Fair. “ 7 
24in.x12 ft. Putnam C’p’d Rest and Cross Feed. Good order. 
22in.x13 ft. Rod and Screw Feeds and Chuck. Good. Cheap. 
20 in.x10 ft. Ames. C’p’d Rest. Cross Feed. G ood order. 
20 in.x8 ft. C’p’d Rest. Cross Feed. Hollow spin. 13-8 ° 
18 in.x8 ft. New Haven, Complete. Fair. Low price 
16in.x6 ft. L W Pond - G ood. 
14 in.x6 ft. Ashton Hand 
PLANERS, 
48in xl2ft Standard. Heavy pattern. Good order. 
36 in.x20 ft. Sellers oe 56h 
32 in.x8 ft. Wood & Light. 
sc REW MACHINES. 
Bro own & Sharpe, No, 5,13-8in. hole, with chasing bar. 
diti« o with c hasing bar and spring chuck. 
Garvin No.1, with Wire feed for 1-2 in. stock. Al order. 
No. 4. 1716 hole. Friction Head. 
Jones & i.amson, No. 3, 15 -16 in. hole, b’ck g’d, and auto. feed. 
Jones & Lamson, No. 11. 21-8 in. hole, friction clutch gears, 
chasing bar, auto. feed, and tools. Al order. 
DRILLS. 
Drill, 2#in. P ratt &w hitne y, Good order. 
241n. Ames, B’ck g’d, auto. feed. 6 
3 and 4 sp in. gang. P.’ W, and Garvin, 
Radial 3 ft. arm. Heavy. Table 8x4 ft. 
SHAPERS. 
Shaper, bt Crank. G ould. 
s& Phillips. Heavy. 
15 in sald & Eberhardt. 
MISC ELLANEOUS. 
Slotter, 8 in. Modern, auto. feeds, Good order. 
Milling Machine, small size, power feed, Brown & Sharpe. 
oO entering Mach ‘ine , 41n. Whiton. 
olt Cutter, 11-2in. Wm, Sellers & Co. 
Pe »wer Pipe Cutter, 4in. Full set of Dies, 
Upright Boring and Turning Mill, 37in. Bridgeport. 
fori ze yntal Bo ring Mil, 40in. Nicholson’s latest. 
66in. Heavy. Low price. 


Fower Bending Rolls, 6 ft. 6in. 
Large stock Latest Improved New Tools, best standard makes. 


J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S | 


N.Y, Mach’y Warerooms. | NEW YORK. 





THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as t 
CLEANEST, Most EFF ro 
IVE, and MOST ECONOM- 


for the lubrication of machinery 
g8. 


Liberal Discount to the Trade. 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 


me The Almond Coupling 


r turn 
gi A to replace 
Its and 












7. R. ALMOND, MFR., 
83 and 85 Washington Street 
BROOKLYN, N. Y. 


NOIsEL ss 
i Wn 





SWIVEL BASE, 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
= Send for catalogue 

@ of full line of the most 
s improved designed, 





"68 Cortlandt Street, 





and best finished ma 
chinists’, plumbers’, 
mcoach makers’ and 
pattern makers’ vises 
and small tools. 





NICAL device on the market | % 







a nGINE 


HIGH SPEED 
, | 
WESTON ENGINE CO., 
4) 


PAINTED POST,N.Y. 


PRESENTATIVES. 
Le aU ~_4 scnoul ae (ey 126 Liberty St., N.Y. 


NDEM an 
EN other omane Roe sooo OFF ENGINES aera iDS 


OUR GUARANTEE. WHO DARE MEET (T? 


The engine shall not ~unone revolution slowe 
when fully loaded than whe running empty,and o reduc- 
tion of boiler pressure fiom the greatest tc that necessary 
to do the work, will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property oc’ the purthase Upon pay- 


ment of one dollai- Send for Catalogue 
141 Liberty St. New York. NY. J. Hr “EErrer ro 
, Pe Avo. DGWAY, PA. 


eagneswesats"™* STEAM ENGINES 
. 12 to 100 Horse Power 






















LIBERATING Valve Gear, 
Manufactured by 


THE TWISS IMPROVED wAUTOMATIC ENGINE 








Every Engine | Adapted to Heavy, NELSON W. TWISS, 25 Whitney 
tested under 4 Continuous Work. Ave., NEW HAVEN, CONN. 
full load. A SUITARLE Send for price before pur- 
Tubular & Firebox ee 


Pon hand f for immedi- 


CHANDLER & TAYLOR co. INDIANAPOLIS. IND. 


GENERAL®® EXPERIMENTAL 
MACHINE WORK. gest FraciLiTIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 











WIRE ROP 


HOISTING AND RAULAGE PLANTS 


J For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY, 
Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 





Air Compressors wiTH 
Compounp Air CYLINDERS, 
AND Compounp Steam Cy-- 
INDERS wiTH Meyer or Cor- 
Liss VaLves. 


Rand Drill Co., 
23 Park Place, 
NEW YORK, U.S.A. 


The str Tedian Feod-Water Purer, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 


HOPPES MANUFACTURING Co., c 
Send for Catalogue D. SPRINGFIELD, OHIO. 


_ BALL ENGINE. 


Is superior in DESIGN, 














THE IMPROVED 





HOLLANDS MFC. CoO., 


ERIE, PA. 








maatheeerertclicid FINISH and, WORKMAN: 
SHIP. In 

The Ball & Wood Co. and poorer. 4 pes no 
equal. Built with new 
verteteney tools from new patterns 
15 Cortlandt Street, and after long experience, 
it marks the latest step in 

NEW YORK. steam engineering. 
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BROWN & SHARPE MFG. 6O., 


Providence, R. I., U. S. A. 


GRINDSTONE TROUGH 
TRUING DEVICE 


WEIGHT, - 650 LBS. 


MACHINE TOOLS 


ON EXHIBITION AT 


98 So. Canal St, Chicago. 


S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE LOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 














Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
== at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 


PITTSBURGH, 
LEWIS BLOCK. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLOG. 








INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS STANDARD Pac JENKINS PACKING. 

RANE It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS., New York 
Philadelphia, Boston and Chicago, 














Graduated 
Taper Attachment. 


Graduated 
Compound Rest. 


Graduated 
Power Cross-Feed, 


Graduated 
Tail Stock Spindle. 


Lead Screw Inside. 
Reverse in Apron. 
Cabinet Legs. 

. — ma . Capable of doing the 
-—_— a = [Sinan — exerts most accurate work. 
THE LODGE & DAVIS MACHINE TOOL CO.. cinSorks: o. 
NEW YORE STORE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 6S and 70 So. Canal St. 32 So. Water St. Mkt. and Water Sts. 


EBERHARDT, 


NEWARK, N. J. 








WRITE FOR PRICES AND PHOTOS 


COULD & 


N. J. R. R. Ave., Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 RIcHARDS Sr., 
BrRooK.yNn, N. Y., March 17, 1892. 
Gou.tp & EBERHARDT, Newark, N. J. 
Gentlemen; —We are obliged for your order No. 
5130, which is forwarded to-day as per bill herein. 
We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchased of 
the newer pattern are much superior to them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 
Yours truly, J. H. WILLIAMS & CO. 


“DOUBLE TRIPLE 








Cut represents 16 in., 20 in., 24 in. stroke. 


sick’ OTAOKE. 


(TRADE MARK.) 








THE PRATT & WHITNEY COMPANY, 


FIARTFORD, COW. 


MANUFACTURE 


PLANERS.- 


To plane 16 in. x 16 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


With 9 and 14 inch stroke. 








SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 


Single and Double Head 


MILLING MACHINES 


Description and Prices sent on 
application. 
WFSTERN BRANCH: 
100 West Washington Street, Chicago, Ills, 


THE BILLINGS @ T SPENCER C COMPANY, 


EZARTFORD, © 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel, 


DROP FORCING 


ewer Ce (ibd 
bette SH | pu ih 








in Copper, Iron or Steel, for Electric 


Motors and Generators. 


Guns, Pistols, Sewing 
Machines. 


Machinists’ Tools and Machinery Generally. 


Send for Illustrated 
Catalogue. 


London House: CHAS. CHURCHILL & CO., Lt’d, 21 Cross St., Finsbury, London, E. C., Eng. 





WARNER & 
SWANEY, 


CLEVELAND, OHIO. 


Machine Tools 


FOR 


lron Brass 
Work. 


Catalogue. 


Vertical Mill- 
ing Machine 
















‘IFIELD, 
LATHES 
S.A. 


FROM 17 to 50 IN. SWING. 


5 
2 ie - 
ba o 
Db = 
& — 
< fy) Qy 
& pale Se, 
z rae) 
-“ 
2 cs 
e) 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 


GEO. W. 
ENGIN 





Key-Seating Machines 
= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 







. Lathes, Planers, Drills, 
or anything in Machinists’ 

—~ Tools or Supplies. 

W.P. DAVIS, 


Rochester, N. Y. 





ria MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


‘faucusists” TOOLS AND SUPPLIES. 






The Celebrated 
F. E. REED 
16-inch Swing 


Engine Lathe. — --————"— 


111-113 LIBERTY ST., NEW YORK. 
We carry the largest line o! line of Te Tools a Supplies in the City. 











J. M. ALLEN, PrREesment. 
Wma. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, Seconp Vick-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER. 





Gear Wheels and Gear Cutting. 
Grant's Gear Book for 1892, 15 Cents. 
Lexington Gear Works, 
Lexington, Mass. 


























MANUFACTURED BY 








479 ) Sycamore St., 


SPUR CEARED 


LANERS 2. sc 


The G. A. GRAY CO., 


CINCINNATI, 0. 








AND 
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